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"esseis. Using an ant i-. alpha. 7A polyclonal antibcdyC 

'te>a e i S^SLiijrr"" 00 ■ Signal W3S aetSCted ln 511 the nancies. Tre 
.De,d.iu integrin expression was normal. 
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:: muscular dystrophy rye cat ny cr.:~r.:s. Antic; "dies 
against intracellular a: -air. :f rue integrin . alpha 

.7A auu . alpha. 7B were used :: stair, muscle 
cicpsies freer 211 patients with muscular dystrophy 
■■'myopathy c f unknown etiol . levels of .alpha. 7A and 
alpha. 7B integrin were found to ce decreased 

:: - 35 cf 2:c Paraents : . appr:; . 17 ; ;. . lu six or tnese catie—s — 
integrin .alpha. 7B was detected. 
Screening for . alpha. 7B mutation in 31 cf 35 
patients detected only one integrin .alpha. 7 

ir.issense mutation ;:he mutation on tne second allele was net fcu-d' - .-. 
patient presenting with a congenital muscular dystrophy 
-iiKe pnenctype. K c integrin .alpha. 7 aene 

nutations were identified ir: all of the'ether oatients shewi-a 
integrin .alpha. 7 deficiency. In the crocess 
of mutation anal., we identified a novel integrin .alpha 
.7 is:fcrrr: presenting 72-tp deletion. This iscform results from 
a partial deletion cf exon 21 due to the use of a cryptic splice site 
generated by a G to A missense mutation at nucleotide rosu ion 26^4 in 
integrin .alpha. 7 cCNA. This spliced iscform 

is present in about 12 of the chromes :>mes studied. We conclude -* a <- 
sec-indary integrin .alpha. 7 deficiency is 
ratner common in muscular dystrophy/myopathy of 

unknown etiol., emphasizing the multiple mechanisms that may modulate 
integrin function and stability, 
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AB Tne basal lamina or muscle : ibers plays a crucial role in the dp-e'^Te — 
an:: function of skeletal muscle. An inpcrtant iaminin reoeotor in rr. U Q C le 
is integrin . alpha. 7 . beta . ID . 
Integrin .beta.l is expressed throughout the 
tocy, while integrin .alpha. 7 is nitre 

rruicle-speoific. 7: aodress the rtle of integrin .alpha 

.7 m human muscle disease, the authors deta. .alpha. 

7 protein expression in muscle biopsies from 117 patients with 

unclassified congenital myopathy and congenital muscular 

dystrophy r. y immunocytochom. The authtrs found three unrelated 

patients with integrin .alpha. 7 deficiency 

and normal Iaminin .alpha. 2 chain expression. To det . if any of fho S p 
three patients had mutations of the integrin .alpha. 

7 g-:.ne, IT7A7, the author- cloned ana sequenced the full-length 
human ITGA" cDNA, =nd screened the patients for mutations. One 
patient ha:i splice nutations on both alleles; one causing a 2" -co 
insertion in the conserved cysteme-ri oh region, and the "other causing a 
:.-o P deletion. A seoond patient was a compd. heterozygote for the samp 
-:-rp deletion, ana nai a 1-op frame-snift deletion on the other allele 
A toird shiwed marked deficiency of ITGA7 mENA . Clin., these oatients 
snowed congenital myopathy with delayed motor milestones. These resu>s 
Demonstrate that mutations in ITGA7 are involved in a form of p 0 rqenifa] 
iryopathy. 
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TI Ennanced expression cf the . alpha . 7 . beta . 
1 integrin reduces muscular dystrophy 

restores viability in dystrophic mice 
AU Surkm, Dean J.; Wallace, Gregory Q . ; Nicol, Korrberlv J.; Kaufma- — 
Kaufman, Stephen J. ----- 
C3 Apartment of Cell and Strurtural Biolocry, University c - 

IL, 61801, USA J — 

Journal of Cell Bidcgy (2101., 152(6), 1227-121 = 
CO DEN : GCLBA3; ISSN: 2021-9525 
Rockefeller Universitv Press 
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Nootie focers attain t~ 1 a- - - ■ - — 



SO 



.onanisms: the dystrophin glycoprotein oomdex a.uu 



casal lamina usmo tv;: d 

.. .. _im i ■ : • 

alpha. 7. beta. 1 integrin. 

G e:e ^ 5 ir " ~ r - es " ituoace systems result m d.;nenne muscular 
dystrophy DM I , .alpna.2 lammin ::noenitd muscular 
dys trophy , s a r z o g.y z an-reiate o muscular 
dystrophy, anc .alpha. 7 integrin 

rtnoenital muscular dystrophy. Cherefore, tne md. 

::ntmuity oetween the extracellular matrix anc ted c - : z 
f " ^ strurtural anc funoticnal i nt e on t y "' d " s kdet a 1 mus 
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7c :es: whether the . alpha . 7 .beta . 1 

integrin car. ccc.rer.sate fcr the absence cf dystrophin, 
we expressed the rat . alpha . 7 chair, ir. mux utr-- rice 
tr.at lack rctr dystrophin atrcphin. Tr.ese ::.:;e aevelco a 

severe muscular dystrophy highly akir. tc that ir; IMP, 

ar - d the V aIsc prematurely. ~7sing tr.e muscle creatine kinase cr:— - 

expression cf tne . alpha ."5X2 integrin chain wis increased 
2.;.J-2.3-fcld m mdx/utr-/- -ice. Ocr.ccmi r.ant with the increase - 
alpha . 7 chain, its net ercdimer io partner, .ceta.il, was 

also --creased in the transgenic animals. Iranscenic expression of — ^ 
.alpha. ,-EX2 cnain in tne mdx./utr-/- mice extended their lerccevicv cv" 
threefolc, reduced Kyphosis ana the development of muscle disease, Ira 
maintained mobility and tne structure of : he neuromuscular ^unction. 
Thus, bolstering . alpha . 7 . beta . 1 

integrin-meiiatec: assocn. of muscle cells with the extracellular 
matrix alleviates many of the symptoms of disease obsd. in mdx/utr-/- — ce 
and compensates for the absence of the dystrophin- and 

utrophm-mediatea linkage systems. This sugoests that enhanced excressio- 
of the .alpha.7.beta.l 4 
integrin may provide a novel approach tc treat DMD ana other 
muscle diseases that arise due to defects in the dystrophin 
glycoprotein ccrrplex. 

integrin alpha7betal muscle viability Duchenne 
muscular dystrophy 
IT Muscular dystrophy 

(Duchenne; . alpha . 7 .beta . 
1 integrin increased expression reduces 
muscular dystrophy and restores viability in 
dystrophic mice 
IT CD antigens 
Integrins 

RL: BAG (Biological activity or effector, except adverse}; BOC fBiolcg^al 
occurrence); BPR (Biological process); BSU (Biological stuay, 
unclassified); BIOL (Biological study); OC:u (Occurrence); FF.OC (Process: 

( integrin . alpha . 7 ; . alpha . 

7. beta. 1 integrin increased 

expression redaces muscular dystrophy and restores 
viability in dystrophic mice) 
IT Mouse 

(mdx/utr-/-; .alpha. 7. beta. 1 

integrin increased expression reduces muscular 
dystrophy and restores viability in dystrophic mice) 

IT Proteins, specific or class 

RL: AjV (Adverse effect, including tcxieitv) ; BOO : Biol ooical - c -rr^ -<=■ ■ 
BPR (Biological process); BSO (Biological stuav, unclassif led- ;~BI0 : 
(Biological study."; 0007 (Occurrence); PRCO (Process) 
(utrophins; . alpha . 7 . beta . 1 

integrin increased expression reduces muscular 
dystrophy and restores viability in dystrophic mice 
-7 Oytcsxeleton 

lisease moaels 
Extracellular matrix 
Muscle 

Neuromuscular junction 
.alpha.7.beta.l 
integrin inrreasea expression reduces muscular 
dystrophy aha restores viability in dystrophic mice 
I ^ Dystrophin 

?1: kZ:: Averse effect, including ccxicif. ; P " P p ) 1 - v .. . 

Lr:: 7 : v:.. ; " : ; " - r - : v. o J.' ;'p::l 

: ' • - - - ' " - s tucy ; 7_0. o ccurrence ; IrO, " Process 
.alpha. 7 .beta. 1 
integrin increased expression reduces muscular 



dystrophy and rest: res "iairility ir. dystrophic 
IT Integrins 

r : • " : r: "- : : activity :r e:fr;::r, * diverse ; 1: * 

: :-rrer.;e. ; DPR j::,: pr : sess . ; BSD E: Iccisal scu ;v, 

unclassified;; rICl :B::l:::::a: study ; CCCV :::trret:e ; PRCS 
. alpha. 7. beta. 1; 
. alpha. 7 .beta. 1 integrin 

increaseu expression reduces muscular dystrophy ar.d 
restores viability in dystrophic :uce 
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VI Transaction c: MCF- 7 :a:::ncra sells with numan integrin . 
alpha. 7 elNA promotes adhesion, te lamiriin 
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CC 13-2 (Mammalian. 3 i o chemist ry 

Section cr :>ss-: e r erence . s i : 3, i; 
The larr.inin-bindrng . alpha . 7 . beta . 1 

integrin receptor is highly expressed by skeletal anc cardiac 
rrusc.es, an:l h,s been suggested to be a crucial rrol. durina myogenic 
migration -id ii f f erent i aticn . Absence of integrin 
alpha. 7 sue .mi: retributes to a form cf 
muscular dystrophy m integrxn .alpha 

.7 null mice, whereas specific mutations in the .alpha 
.7 gene ire associ. in human? with congenital myopathy. T 0 
examine m more detail the prtential rele of integrin 
alpha. 7 in human- related muscular disorders, we cloned 
alpha. 7 cDNA by RT-PCR from human skeletal muscle mRNA 
an:i then expressed the full-length human integrin .alpha 
.7 cDNA by t rar.sf ectic n in several cell lines including vcF-7 
C -'f"^ arA ^H3T3 cells. The isolated cDNA corresponds to the numan 
. alpha. 7X2* alternative soli se form. Expression of human .alpha 
.7 was further confirmed oy t ransf ectiori of chimeric human/mouse 
.alpha. 7 cPoiA constructs. To demonstrate the 
functionality cf expressed human .alpha. 7, adhesion 

expts. with trans-rested MCF-' 7 tells have confirmed the soecific h-d-u 
numan .alpha. 7 tc iaminin. In addn., reuse ooly-lcnal 

and monoclonal antibodies were generates against the excraceliu' a- r - 
cr numan . alpha . 7 and used to analyze by flow 

cytometry MCF-7 errs NIH3T3 cells transferred with tne full-'- — — =r 

.alpha. 7 cPMA. These results show for tne first tit- 
tne exogencus expression of functional f ui 1 -1-n or — alpha 

7 cPNA, as well as the cevelrpment cf monoclonal -c V-..- 
against tne hucan . alpha . 7 extracellular domain. 

Antibodies developed wi 1 1 be useful for further a--l — ■-■-^ ^ Q _^_ 
ir - v : lvir -3 -alpha. 7 dysfunction ana facilitate 

is— atisr. ~- musrle stem cells satellite sells, ana thereby w ; — - 
:?r.crt;r.:::es rsr genetically modifies t rar.se 1 ant at i c n treatment of rm- 
cisease. s. I'll Academic Iress. 

numan integrin alpha7 cTVA sequence; trarsf ecticr. 
car cinema cell numan integrin alpha7 iaminin 
Animal sell line 

: ' :?r "~ ; -^ts:e::;:n cf V7E-" carcinoma sells wi~; 
integrin . alpha . 7 clVA promotes adnesicn t: 

RVA spli sine 



IT 



nadriad - 

ilterr.atr-e, of .alpha. 7; trans r e cc i :r. :: 

carcinoma -ells with r.ur .ar. integrin .alpha. 

7 — -~ prsr.ctes adhesion t: lamir.ir. 
-esplasn 

..i;: 1 :' <al P ha - 7 *xpressicr. in; t rar.sf ecticr. of 
1 7 !J: " -arrir.c-a ::ells --th human integrin .alpha 

7 o^.,~ prc-c:es adhesion, to laminin: 



sC:AA sequence s 

't:r huir.ar. integrin . alpha . 7 iscfern; 

rr,nsf eerier of MCF-"? carcinoma cells with numar. integrin 
.aipna.7 Cl-^m promotes adhesion to Lari^— •'■ 
-I CD antigens 
Integrins 

RL: E.'R (Biological or: cess ; 1: <-" '3 — ' — — • . -. 

(Procerties; ; E'C^ ^ c ^:'r::,X::~--n~ .-*~~-'. -nc.assinea; ; r R F 
^ , , ^- _ * -- - _< . . a _ .:^^a\ ; ; rrjc ,rro:es5' 

integrin .alpha. 7; transf ect ion of MCF-7 

carcinoma cells with human integrin .alpha. 

7 c:DNA promotes adhesion to laminin'' 

IT Muscle, disease 

{m : ,iel : transfectior. of MCF-7 carcinoma cells with human 
integrin .alpha. 7 cE'NA promotes adhesion to 
larr.min) 
IT Antibc :iies 

^r^L^^^ 1 ' F reparati :n; ; BIOL (Biological study); PREP 

(ir.criocl:nai, against numan .alpha. 7 extracellular 
domain; transferrer, of MCF-7 carcinoma cells with hu-ao 
integrin .alpha. 7 cLNA promotes adhesion to 
laminin i 
IT Prctein sequences 

(of human integrin . alpha . 7 tsoform; 

transfecticr. cf MCF-7 carcinoma ceils with human integrin 

.alpha. 7 cFHA promotes adhesion to laminin) 
IT Cell adhesion 

Transformation, genet: c 

(transfe^ion of MCF-7 carcinoma cells with human integrin 

.alpha. 7 cT MA promotes adhesion to laming 
IT Laminins *^ " 

(Bl0l ^ iCal S ^ Classified); B1CT 

( ^h" f 7 Ct ^rn ^ MCF " 7 Carcincma cells with human integrin 
.alpha. 7 c l N A promotes adhesion ho ^ani-in" 
204786-84-5, Integrin .alpha. -7 (human 
r.eart j 

(5iolo ? lcaI Process;; BSC (Biclcoical s^ucr- - . ~- 

J^cperties); BIOL -lolegical study); CROC (Frcces^ ^ 

in^«in Ci fi S K qU r" =:^ tranSfecticri of MCF -"' '^cinema ceils with rura~ 
integrin .alpha. 7 c. FA promotes acnes: or ^ 

^amrnin) 

253-34-1, CenBank AF 
BSC 'Biological stu 
:-lcgical study; 

(nucleotide sequence; t r ans f e :t i on of 



R C : biological study, unclassified;; PR? ?r ,r — « • = — 

rio^cgioal study; ' ' ~ " 
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L=rrin:.n .alpha. <; ana Integrin .alpha. 6 Are Upreaulated in 

Regenerating ::y2dy Skeletal Muscle: Comparative "Expression of Lammm a-d 
Integrin Isortrns m Musdes Pegene rat i no after Crush Indry 
S-rodn, Lydia M. ; Maley, tdira A. d; Moch, Helga; von der^Mark, Helaa; 
v:n der Mark, rlaus; Caddkert, Laurence; rarosi, Stefanie; Davies, 
Marilyn d; Mdeaehie, Jonr: H. ; Grounds, Miranda 2. 

Interdisciplinary Center for Clinical. Research (IZKF), University o^ 
E: ... angen-Nuremberq, Germany 

Experimental lell Research (2330;, 256(2), 500-"d 
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Academic Press 

8: urnai 

English 

14-11 : Mamma dan Fmhclcomd Bi schemis*" rv 

e -dressier, of lammm :s::::r::s area" dminir.-bir.uin g integrin 
~' Z1 ~ ----- 7: :::ur m nnrne was mvestioateo aarm:: r \-.-:~d • 
-gereratmm after mush mdry. Smparisms were made between 
dystrophic _dd ::y ay :e, whi rh nave re dure:: laminin . ,1:.:. :.. 
mcressmm, and mmr r.mr.al dttermates. 7ne :vera83 nm* ' . : • - 

- generatitn after rrusn mdry was simdar :n uy. av anu " • e 

.-^Rrmeeded faster in ay dy mire. I u vitr: studies revealed a m-' 
y:em :: mmmumear red. exta. fr:m ay ay masde 



r_;:p:rtmr d desmm-p : s . :ells arm ir. 
1 resen :e tf mflammat:: 
regenerative r:ri tesses 
Lammm .alpha . 1 was n 
was present m. b a semen 



a n o a re :; a .: e a 
alt mat dr., ref le: 
jells ana "prea :t mated" :: y 1 ~y~r cue r 
7^.in the end: genius dystrophic lesirns . 
detestable m skeletal musrle. Lammm 
emrranes d mature my: filters ma newl,- r 
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nvrtuces ir. .::r.:r:l and d\ dy musrles, albeit ;^a:>;r ir. av dv. 1 
.cr.i.c-r.e:. myegenic sells were der e ir. ay ay and rrntrrl :: 

.alpha. :.. :: r.s ir. • 



-??esrir.g the ir.vc 1 vement :: ether 

" ; aiifere—iaricr., -;:r as lamir.m .alpr.a.~ a— .alpha.: v;hi :h were 



h transiently expressed ir. basement rr.errxrar.es : : r:ev,lv farmed mVttub^ 
dy-'dy ana centre 1 mice. Integrin .beta.l 
was expressed or. endothelial sells, .Tussle fivers, and rerinheral 
ir - '^ir.-jurea miscle era broadened after crash i.u^urv :c\ ne ' v-^- v;- 
where it occurred on myogenic anu ncnmvcaeriic cells" Integrin 
.alpna.5 was expressed en uninjured or rege.nerat ir.a muscle, while 

integrin .alpha, 6 was expressed rair.lv cn endothelial : ^11- 
peripheral nerves in uninsured -cycle. Iron crcsn irriurv integrin 
.a.pna.b increased :r: the int ers t . t ium mainly on nor.mveaenic :p!1-= 
including infiltrating leukocytes, endothelial cells and 'fibroblast s . - 
dy/ay muscle, integrin .alpha. 6 ; ccurrec on some newlv formed 
myotubes . Integrin .alpha. 7 was expressed 

on muscle fibers at the my itendiuc us -unction and showed weak and 
irregular expression on muscle filers. After crash in 4 cry, 
integrin . alpha . 7 expression extended to the 

newly ftrmed myotur.es and some ir.y: blasts . However, many myoblasts and 
nevny formed myotur.es were integrin .alpha. 7 
neg. No marked difference was cteo. in integrin .alpha 

.7 expression ret ween dy/'dy and ointrol muscle, either uninjured 
or after crush injury. Only laminin .alpha. 4 and integrin 
.a.pha.n expression patterns were notably different between dy/dv and 
control muscle. Expression of beth mcls. was more extensive in dv/dy 
rr - uscle ' es P- in the interstitium :f regenerating areas and on newly fc-m-o 
myotubes. ..n view c r the raster myogenic regeneration obsd. ir d-/d^ 
mice, the data suggest that laminin .alpha. 4 and integrin 
. alpha. C support myegenic regeneration. However, whether these 
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laminin .alpha. 2 expression in ay ' dv mice, cr an accentuation of the 
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AE The laminin receptor . alpha . 7 . beta . 1 

is enriched at the myotendinous junctions, ana mice with a -aro-te^ 

inactivation of the .alpha. 7 gene develop a form of 

muscular dystrophy that primarily affects this 

structure. Ey ul t rast ructurai anai. d: .alpha 7 

-deficient mice, in com P aris:n with wild-type ana max mice, we attempted 
t, elucidate the rx_e of .alpha. 7 integrin 

the integrity and function of the myotendinous junctions 
Lltrastructurally, nyc tendinous -unctions of .alpha 7 

-deficient myofibers lose their interdigi cations ana the myofilaments 

" rDm the sarcciemmal merrbrane, whereas the lateral side of -he 
m:/0fl ^ rs remains ^-pnol. normal. Tne basement rrembrane ar 
myotendinous ;i unctions in .alpha. 7 -/'- rice is 

significantly broadened, arc immunogoid-nis t ochem . nas demonstrated thar 
:1V ^minm Eii P na , chain is not localized here but, instead, in t-e 
I*;* 1 * ,. f -he neignboring tendon. In contrast, mdx mice have norma^ 
m/utendincus tuncticns, witn a matrix P rctein pattern also found in' 
^ lld "^ Fe r T ni::e; however, the lateral sides of the myofibers are severely 
damaged. Tnese results suggest that the .alpha. 7. ^ 
beta.l integrin is a maj :>r receptor connecting 

-, n ! r ^! Cle C911 t0 . the tenaori and helps to organize the myotendinous 
junction, wnereas tne dystrophin-glycc prctein complex is 
necessary tor the lateral integrity of tne muscle ^1- 

^ alpha^betal ]UnCtl ° n basernent - e ^rane laminin nidogen integrin 

2T Muscle 

(fiber; organization of mouse myotendinous -metier; and c^ e in 
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CC 14-11 (Mammalian Pathological Biochemistry) 
AB Integrin . alpha . 7- deficient mice decode a 

novel fDrn :>t muscular dystrophy. Here' we report id 5 r 

cenciency :»f .alpha. 7 integrin causes an 

It^lt^ " f ^ Raf ^^it -gen-activated protein (MAP) 2 kinase siana^ 

i': pathw '^ in cells. Phe obsd. activation of 

--Raf-l/MA^ kinases is a specific effect, because tne .alpha 
7 integrin deficiency does n:>t cause unsoecific smp^ 

as detd. by measurement of tne Hsp72/73 level ana arHvi.,. 0 f ^ c -v^ 

of na a^h a B 7 : -nr ^ inC ^ aSed l6Vel ° f ^-i'^ted FAK was"found7n muscle 
or .alpha. 7 integrin-def lcient mice, the 

activation of c-F.af-1 kinase is tricgered most likely by an 
mtegrm-cepender.t pathway. In accordance with -his, in 
integrin .alpha. 7-deficient mice, part of the 

integrin .bota.K variant in muscle is replaced by the .beta iA 
yariant, wm.ch _ permits the FAK activation. A recent report" describe — 
integrin activity can be down-modulated by the c-Raf-l/vc=2 ki-a<=<= 
patnway. Specific activation of the c-F.af-i /M«?2 :<ira« 5 b -l '* 

celi-permeaoie peptides in skeletal muscle cf racers "C_; 

cr muscle fibers. Therefore, we conduce -ha- i - alpha ' 
7 integrin-deficient mice, tne continuous : •• . 
c-Raf-: kinase causes a permanent rear,, of integrin a PA - r •• 
diminishing integrin-depencent cell-matrix - CC 

P"C r ;d CCr - tribUtir - 3 *"° the ■■■■■ r." cf tne dystrophic 

t- -----Cut. 

dafl kinase signal transduction integrin defitienr. 

dystrophy 
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AB Tne transition of laminin from a monomeric to a polyir.d. state is thought 
to be a crucial step in t he development of basement membranes and in the 
case cf skeletal muscle, mutations in laminin can result in severe 
muscular dystrophies with basement membrane defects. We 
have evaluated iammin polymer and receptor interactions to det . tne 
requirements for laminin assembly on a cell surface and investigated what 
cellular responses might be mediated by tnis transition. We found tnat o 
muscle ceil surfaces, laminins preferentially polymerize while bound t c. 
receptors tnat included dyst rogi yean and .alpha. 7. 
beta. 1 mtegnn. these receptor interactions 

are mediated through laminar. COCH- terminal domains that are spatially ana 1 
functionally distin :t from LHl-terminal polymer binding sites. Cms 
receptcr-f a allocated self-assembly drives rearrangement of laminin int : a 
re 11 -as sera, polygonal network, a prcress that also requires aotin 
reorganization ana tyrosine phosphorylation. As a result, aystrcgly oar. 
and xntegrin redistribute :_rc:o a reciprocal resworn as d: 
rortiral cytos aeleton some oner.ts vinrulm ana dystrophin. 

Cytc skeletal ana re captor reorganization as dependent on laminin p : lymn . 
and fails m response to r-ouvr : orupanoy alone nonpoiyng. laminin . 
2 referential p. o lymn. of laroinm or. re 11 carfares, ana the result: no 
induction of rrraicai ar 'ohit-ert are, oc a r: ; rerat i ve rrooess requir m .: 
laminm-re ;ep t or ligation, r_- oep t : r-f a oilit atea self -assemr ly, w:oo 
reorganization, ana signaling events. 
CC laminin p o lymn integrin dyst r o gly ran ry- : ss.elet : r. r.as-mer.t 
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The integrins are a large family of hecercdimerie ::an-r-r — 
oe_Liu-ar receptors which mediate the assccn. between tee ex— ' 
matrix (ECM) and cytoskeletai proteins. The .alpha. 7. 
beta.l integrin is a major iaminin binding 

integrin in skeletal and oardiac muscle and is thoucht to be 
involved in myogenic differentiation and migration processes. The mai- 
btnaing partners cf the .alpha. 7 integrin 
are Iaminin- 1 I . alpha . 1- . beta . 1- . gamma . 1 ) , larninin-2 
.. alpha. 2-. beta.l-. gamma. 1} and laminin-4 

'. .alpha. 2-. beta.l-. gamma. L) . Targeted deletion of the gene for the 
alpha. 7 integrin subunit ( ITGA7 ) in mice leads 
to a novel form of muscular dystrophy. In the present 
stady we have investigate i the expression of two alternative -cG in- 
variants, the .alpha. 7B and .beta. ID integrin 

suounits, in normal human skeletal muso...e, as well as m various fcr-s 
muscular dystrophy. In normal human skeletal muscle the 
expression or the .alpha. 7 integrin subunit 

appeared to he development ally regulated: it was first detected a- 2 y- of 
age. _ n contrast, the .beta. 12' integrin could be detected in 
immature and mature muscle in the sarcoiemma of normal fetal skeletal 
muscle at 13 wk gestation. The expression of . alpha. 7B 
integrin was significantly reduced at the sarcoiemma in six 
patients with Iaminin .alpha. 2 chain deficient congenital muscular 
dystrophy ( CMD ) age >2 yr). However, this redn. was not 
correlated with tne amt . of Iaminin .alpha. 2 cnain expressed. In 
contrast, tne expression of the Iaminin .alpha. 2 chain was not altered 1- 
tne skeletal muscle of th-: .alpha. 7 knock-out mice. 

T |" iese :iata arguing in favor that there is not a tight correlation betwp^r 
the expression of the .alpha. 7 integrin 

subunit and that of the Iaminin .alpha. 2 chain in either numan or mn-i— 
dystrophic muscle. Interestingly, in dystrophinopathies 
(Duchenne and Eec-:er muscular dystrophy; DM2 /BMC ; 
expression of . alpha. 7B was upregulated irresp. of tne 
level of dystrophin expression as shown by a strong sarccl — mal 
staining pattern even in young coys ;age <2 yr; . The exror-ssi^ — --^ 
.oeta.lD integrin subunit was not altered in any of : ■ >• r 5 ->-c 
with different types of muscular dystrophy. In' 
contrast, sarcolemmal expression of .lteta.12 integrin was 
signiricantly reduced m tne .alpha. 7 integrin 

.<noc.-:-out noe, wnereas tne expression of tne ccmrcr.er.es of th- 1 ~~ 
y — altered. .re secondary loss of .alpha. 7B in 



— —ona.. ::nam defioiency defines a nioohem. com- * - 

: tr -- P — sma memcrane resulting from a tnmarv :rr-r d-~- - - — - - 
rasal lamina. Ttese findings, m on:., to tn^/ocsu-— - " 1 
muscular dystrophy it . alpha . 7 
deficient mice, implies tnat tne . alpha. 7B 

integrin is an important lammin resetter within tn- r la — a 

memcrane whirr, plays a significant role m skeletal r.us ; 

stability. ' " 1 

alpha7B integrin 1 an tin clonal musrle 
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disease, animal 

(deficiency, lamir.in . alpha . 2 chain; secondary rean. — alpha 

7B integrin in lamir.ir: .alpha. 2 aeficient congenital 

muscular dystrophy skeletal muscle in nutans a- a i- 

mice) 
Muscular dystrophy 

I laminin .alpha. 2 chain deficient congenital; seceraary — a- 

or . alpha. 7B integrin in lamiriir; .alpha. 2 

deficient congenital muscular dystrophy 

skeletal ir.uscle in humans and in mice) 
Ceil membrane 

(sar oolemma; secondary re an. of .alpha. 7B 

integrin in 1 amir. in .alpha. 2 aeficient conqenital 

muscular dystrophy skeletal muscle in humans and in 

mice 
Muscle 

(secondary redn. of .alpha. 7B integrin in 

laminin .alpha. 2 deficient congenital muscular 
dystrophy skeletal muscle in humans and in mice: 
Dystrophin 

RL: BO: ;Biolcgi:al occurrence); BSU (Biological study, unclassified); 
BIOL -Biological study); OTCU Recurrence) 

(secondary rein. : f . alpha. 7B integrin in 

laminin .alpha. 2 deficient ccngenital muscular 

dystrophy skeletal muscle in humans and in mice) 
Lair in ins 

ctA^d- (Biol °y| cal occurrence); BSU (Biological study, unclassified); 
BICu (3iclogical study); CCCU (Occurrence) 

(.alpha. 2 chain deficiency; secondary redn. of .alpha. 

7B integrin in laminin .alpha. 2 deficient congenital 

muscular dystrophy skeletal muscle in humans and in 

mice ) 
Laminin receptors 

RL: BSU (Biological study, unclassified) ; BIOL (Biological study^ 

(. alpha. 7B integrin is a; secondary redn. 

3i . alpha. 7B integrin in laminin .aloha. 2 

deficient congenital muscular dystrophy skeletal 

muscle m humans ana in mice) 
Integrins 

RL: BOO ^Biological occurrence); 3PR ''Bioloaical c^.c^s*- BS* 1 . - 

study, unclassified); BIOL (Biological study); OCC'J ( 0-:r^- P " ~~^o^^ 
■ Process ) " ' ■ ~ 

O alpha . 7B1 ; secondary recn. of . alpha. 7B 

integrin in laminin .alpha. 2 aeficient ccr.cer.ical 

muscular dystrophy skeletal muscle in nutans ana ir. 
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Integrins 
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secondary rear. :f .alpha. 7B 
integrin in laminin .alpha. 2 deficient ccr.ce.oiral 
muscular dystrophy skeletal muscle in remans una 
mice 
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A review, with 4 3 refs. The . alpha . 7 . beta . 

1 integrin is a laminin receptor or: the surface of 

skeletal myoblasts and rr.yefibers. Alternative forms - bc~ v 

alpha. 7 ana .beta.l chains are 

expressed in a development ally reaulacea rasnicn aurmc r.voae.tes^s. 
u: Merer: . alpha. 7 .beta. 1 isc forms 

localize at specific sites on rr.yefibers and appear to nave distinct 
runctions in skeletal muscle. .hese functions induce the miaraticn and 
proliferation of developing myoblasts, the fcrrcaticr. ana uveam- — 
neuromuscular ana myoterdinous -unctions, and the "giuir.a" together of 
muscle fibers that is essential to the generation of ccrt-ac-ilp —>-"-.-• 
The . alpha . 7 . beta . 1 ~ ^ *" 

integrin appears to be both directly and indirectly causally 
related to several muscle diseases. Enhanced exoression cf" alpha 
. 7.beta. 1 -mediated linkage of the 

extracellular matrix is seen in Duchenne muscular 
dystrophy ana may compensate for the absence of the 
dystrophin-mediatea linkage. I'ownregulation of expression of the 
integrin may contribute to the development of pafhol. in 
cingenital laminin deficiencies. Mutations in the .alpha. 
7 integrin gene underlie aidnl. congenital muscle 
diseases. Tne functional, riles of this integrin in the 

ttrmation ana stability of the neuromuscular and myotendinous tunc^iors 
! ^ r - d lts localization netween fioers suggest that altered expression cr~ 
: unction of this integrin may have widespread involvement in 
other myopathies. The localization cf the .alpha. 7 

eyerie at human chrcir.os :rr.e 12cl3 is a useful clue for focusing sucn studies 
Si review integrin muscle development aisease 
IT Development, mammalian postnatal 
Muscle 

Muscle, disease 
( .alpha. 7. beta.l 

integrin m muscle development and disease) 
IT Integrins 

RL: BAG (Biological activity or effector, except adverse}/ 3?R (Bicicaicai 
pricess); BSC (Biological study, unclassified); BIOL (Biological *tudvi • 
PRo C ( Process ! J ' ' 

{ .alpha. 7. beta.l; 

. alpha . 7 . beta . 1 integrin 

in muscle devei cement and diseasp; 
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muscular dystrophy integrin expression 
IT RCA splicing 

(alternative, . alpha . 7 . beta . 1 
integrin; expression of the alpha; 7) 
beta ( 1 integrin in skeletal muscle 
development ana muscular dystrophy) 
IT Muscle 

Muscular dystrophy 

expression of one alpha 7 beta! 
integrin in skeletal muscle develcpment and 
muscular dystrophy 
IT Cene 

express:::., .alpha. 7 .beta. 1 
integrin; express:::. :: the alpha 7 
beta 1 integrin in skeletal muscle 
rievelcrm.ent and muscular dystrophy 
-T levelttment, mammalian ptstnatal 

myc genesis; express:::. :: the alpha 7 beta 
1 integrin in skeletal muscle devel cement ana 
muscular dystrophy 
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14-11 i Mammalian l athc i cgical Biochemistry) 
Section cross-reference- is) : 3 
AB The .alpha. 7. beta. 1 

integrin is the primary lammin receptor on skeletal myoblasts and 
aault myofibers. It has distinct functions during muscle develooment- and 
contributes to muscle structural integrity. The authors have studied this 
integrin in cases where expression of dystrophin or 

laminin are compromised. Immunofluorescence demonstrates an increase ^ 
alpha.7.beta.l m patients with 

Duchenne muscular dystrophy and in mdx mice that lack 

dystrophin. Anal, of RNA from mdx mice and from patients with 

Duchenne and Becker muscular dystrophies indicates 

that the increase in the . alpha. 7 .beta. 

1 integrin is regulated at the level of .alpha 

.7 gene transcription. In contrast, the levels of . 

alpha. 7. beta. 1 integrin 

are severely diminished in patients with laminin .alpha. 2 chain congenital 
dystrophy muscular dystrophy and in dy/dy mice 

tnat aLso do n ° r .alpha. 2 laminin chain. Anal, cf RNA from tne 

hmdiimbs of dy/dy mice demonstrated that in the absence cf lammin 
alpha. 7 gene t rans sript ion is inhibited ano limited to 

specific alternatively splicea isofcrms. Tne authors" suddest that tne 
m:reasea expression cf . alpha . 7 . beta. 
1 integrin in the absence cf dystrophin 

compensates for the reduced dystrophin-meaiated linkaae cf 

ficers with the basal lamina and modulates the development cf cache! . 

assocd. with these diseases. The decrease in .alpha. 7 

.beta.l integrin and its transcripts in tne 

aoser.ee of laminin likely contributes to the severe mvorathv tnat results 

frcrr - ^--i-ir. -alpha. 2 :nam deficiency anci sucoests tnat laminin-I 

regulates expression of tne .alpha. 7 integrin 

gene. Tne role of tne . alpha . 7 . beta . 

1 integrin in muscle integrity also su:.:::es t s tnat 

compromised expression of this receptor 'may underlie as vet under in-d 
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alpha7betal integrin altered expression 
muscular dystrophy; gene expression alpha7betal 
integrin muscular dystrophy 

Adverse effect, i nolo dine tcxicicv ■ 1- 



. - ; a . t e r e : express : : :. : : . alpha . 7 . beta . 

1 integrin ir. human and marine muscular 

dystrophies ir. relation 
Muscular dystrophy 

[Becker's; al:erea express:::. : : .alpha. 7 

. beta . 1 integrin in human era murine 

muscular dystrophies 
Muscular dystrophy 

Duchenne; altered expression or .alpha. 7 

. beta . 1 integrin in hurra n and rrurme 

muscular dystrophies 
mRNA 

A p v (Adverse effect, including toxicity;; HOC (Biological eeourre: 
EPF. (biological prccess;; BSU (Biological study, unclassified;; OF*-' 
■:Metarolic rormaticn ; BIOL (Biological study); FORM (Formatter, 
nonpreparative; ; OCCU (Occurrence); PROC (Process; 
(altered expression :f . alpha . 7 . beta. 
1 integrin in hum in and murine muscular 
dystrophies; 
Gene, animal 

^' A ^ V Averse effect, including toxicity); BPR (Biological process) 
fcbU (Biological study, unclassified); BIOL (Biological study) ; PFOC 
( Process ) 

(altered expression of . alpha. 7 .beta. 
1 integrin in human and murine muscular 
dystrophies ) 
Dystrophin 

RL: AIV (Adverse effect, including toxicity); BOO (Biological occur-er 
Bou lEiolojical study, unclassified); BIOL (Bioloaical study); 0^0 r : 
(Occurrence) 

(altered expression of . alpha . 7 . beta . 

1 integrin in human and murine muscular 

dystrophies in re_ation to) 
Basement membrane 

(basal ^amina; altered expression of .alpha. 7 

.beta.l integrin in human and murine 

muscular dystrophies in relation to) 
Muscular dystrophy 

(congenital, meros in-deficient ; altered expression of 

. alpha. 7 .beta. 1 integrin 

in numan and murine muscular dystrophies) 

Mouse 

(dy/dy arc mux; altered expression of .alpha. 7 
.beta.l integrin in human and murine 
muscular dystrophies) 

Gene 

(expression; alterea expression of . alpha . 7 
.beta.l integrin in numan and murine 
muscular dystrophies) 
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• beta. 1 integrin :r. human and murine 
muscular dystrophies in relation t : 
Transcription, g-r.e::; 

; regulation; altered express;::, rf 
.beta.l integrin in hurr.an end rrurme 
muscular dystrophies 
Pre-mRNA 

3FF. ;3iclcgical process;; EST ;Biclcaioal studv 
[Biological study-; FROG {Process: 

{splicing; altered expression of .alpha. 7 

■beta.l integrin in human and murine 

muscular dystrophies in relation to; 
Integrins 

RI_: A: V (Adverse effect, mciuama toxicity'; BCG ' : 

B ! R ^logical process); BS'J {Biological study, unclassified; VsiOL 
iBioloci study;; CCCU (Occurrence!; ?RCC {Process^ 

i .alpha. 7. beta.l; altered 

expression of . alpha . 7 .beta. 1 

integrin in human ami murine muscular 

dystrophies) 
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1-3-11 (Mammalian Pathological Biochemistry) 
Section cross-reference ■ s ) : 3 
Integrin . alpha . 7 . beta . 1 

is a specific cellular receptor for the casement membrane protein 
lamnm-., as well as for the laminin iscforms -2 and -4. The 
alpha. 7 sub unit is expressed mainly in skeletal and 

cardiac muscle and has been suggested to be involved in differentiati- 
on:* migration processes curing myogenesis. Three cvtcoiasm— a-d -w- 
extracellular splice variants tnat have been described' a-- 0 — 1 — — — 
regulated and expressed in different sites in toe muscle, 
muscle, toe . alpha. 7A ana .alpha. 7B 

suounits are coned, in myotendmcus junctions and ai— ; - 
memorane. To study tne potential involvement :\ alpha. 
7 integrin during myogenesis a null allele of • ; ••• 
alpha. 7 gene 'itga" 7 ; m tne germiine of mire r : 
nomologcus recombination m embryonic stem 'Es' relis. . 
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ucmozygous for the mutation are viacle arc 
alpha. 7. beta.l integrin is 

essential for myt genes is . However, nistrl. ana 
revealed typical symptoms of a progressive muscular 
dystrophy starting soon after birth, out witn a ois 
variability m different muscle types. Tne rose, n 
strongly indicate an impairment of function :f cue : 
.nese findings demonstrate tnat . alpha. 7 .beta 
.1 integrin represents an indispensable :.mkace 
between tne muscle fioer and one extracellular matr 
:f tne dystrophin- cyst r : ;gi y ran ::mp lex-rr.e ::i ao eo lot- 
tr * e -y^-'skelettn with one musrle casement memrrane. 



ertile, Indira: 



rprismg: 



mi re 
: e . 



s ee 1 et a '. 



-opatn: 
c:ten dir 



'--"-t is m::er. en ten-. 



IT 



IT 



IT 



integrin alpha7 
dystrophy 

Alleles 



h a - 
.' muscular 



extracellular matrix 
Fer-ility 
Heart 
Muscle 
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novel fern: cf progressive muscular dystrophy 
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Disease, animal 

'deficiency, integrin .alpha. 7; absence 
of integrin .alpha. 7 causes novel form of 
progressive muscular dystrophy although muscle 
development is normal and mice are fertile) 
CD antigens 
CD antigens 
Integrins 
Integrins 

RL: ADV -Adverse effect, including toxicity); BOC (Biolocicai occurrence*- 
BoU .Biological study, unclassified); BIOL (Bioloaical s^udy) ; 0O~n 
(Occurrence) 

(integrin .alpha. 7; absence of 

integrin .alpha. 7 causes novel form of 

progressive muscular dystrophy although muscle 

cevelcpment is normal and mice are fertile) 
Gene, animal 

pop ; V' 'Adverse effect, deluding toxicity); BOC (Biological cccurrence ; 

Ei:'iog:.cal study, unclassified); BIOL (Bioloaical s-udv 1 - ; 0 — 
(Occurrence) " J ' 

(itgaT; absence of integrin .alpha. 7 

causes novel form of progressive muscular dystrophy 

although muscle development is normal and mice are ^ert'le^ 
Muscle 
Muscle 

Tendcn 
Tend:n 

(rruscle-tendon junction; absence cf integrin .alpha. 
7 causes novel form of progressive muscular 

dystrophy although muscle development is normal and -ice are 
fertile) 
Mutation 

(null; absence of integrin . alpha . 7 

ca;ses r.ovel form of progressive muscular dystrophy 
although muscle development is normal and mice are fertile- 
Muscular dystrophy 

progressive; acser.ee of integrin .alpha. 7 
causes novel form of progressive muscular dystrophy 
although muscle development is normal ano r - a — ^v~ i: >- 
Ce_l membrane 

: s ire : lemma; acsence cf integrin .alpha. 7 
- r ' cvel : :r " — prcgressive muscular dystrophy 

a-tr.cugn muscle development is normal ano mire are 
Integrins 

?L: A1V Adverse effect, inciudmc ccxici-v ; ------ - - , - -■ 

' ---- — I, unclassified ; B 1 1 L" B i : 1 : i ~ a 1 ~ s - ■ ; d - * ; ' ' ** ■"*• ~ ' 

'-rcurrer.ee 

.alpha. 7. beta. 1; absence of 

integrin . alpha . 7 causes rvvtl firm : 

progressive muscular dystrophy iltr.oucr. m;j-> 

"^-el cement is normal ano mice are fertile" 
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1-1-11 (Mammalian lacmlogicai Biochemistry; 
Section cross-reference ( ? ) : 13 

Mutations in genes ceding fcr dystrophin, for .aloha., bem 

.gamma., ami . delta . -care jglycans, or for the .alpha. 2 chain of ^e 

casement membrane component nerosin (lamir.in-2/4 ) cause various foms of 

muscular dystrophy. Analyses :f integrins 

showed an abnormal expression and localization of alpha 

7. beta. 1 isofcrms in r:y timbers of 

irercs in-deficient human tamer.ts ana mice, but not in dystrophin 
-deficient or sarco ::iycar.-de f icient humans ana animals. I *■ was 
previously tnat skeletal muscle fioers require merosin for survival ana 
functicn. (Direction of mercsm deficiency in vitro thrcuab rpi i 
transection with the merosin .alpha. 2 chain restored one normal 
localization c!: . alpha. 7 .beta . ID integrins 

aS , We I il . a ? -'/otube survival. Subexpression of the apootosis-sucoressina 
^'V b -~- also Pror.oted the survival of merosin-def icient myotubes, bu- * 
aid net restore a ncrmal expression of .alpha. 7 
.oeta.lD integrins. Blocking :f .beta.l 

integrins m ncrmal my ttur es " induced aoopttsis and severely 
reduced their survival. These findings .'a} identify .alpha 
7. beta. ID integrins as the ae facto receptors for 

merosin in skeletal rruscle; ,b> indicate a mercsm deoendence to- — 
accurate expression and membrane localization of .alpha. 
7. bet a. ID integrins in my: fibers; (c- crovide a ml 

^sis tor tine crit role cf merosin in myofiber survival; and (d) ada new 

-nsiohta to the pathogenesis it neuromuscular disorders. 

integrin alpha7betal merosin deficiency 

muscular dystrophy; rruscle survival integrin 

alpha7betal merosin deficiency 

Laminins 

RJ: ADV (Adverse effect, mcludinq toxicity > ; ~cr m— a< 

rifR [Biological process); ISC (Biclccjical study, un- 1 a - ^ ~ - ^ " ' 

(biological study;; OSCC (occurrence;; PROS (Process; 

(2, deficiency; integrins (.alpha. 7 

.beta.l; in muscle functicn ana survive^ am 

disrupted expressmn in mem sin-def i cient rtncenita. muscular 
dystrophy in nutans am mice 
Interns, specific zr :1am 

- : 7 F? \ ] ' --tern.; 1. r ; Ficlmiral mmy, ur olassi : tea ; •; - 

m.ngiea- stuay ; ??.:: ?rmeis. 

r - ^ttptcsis mmr ossmu m; integrins . alpha 

7. beta.l m muscle fumtmn ana survival ' 
am disrupted exp reset in m mere sm-def mient ismmimi 
muscular dystrophy m humans am mite m relatitn 
Muscular dystrophy 

congenital, mer csir.-de: i tient ; integrins 
.alpha. 7. beta.l. m mumle 

rumtitn ana survival mo aisruttec exrresc — ~c>- - , -■ ^ _ 
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dystrophy ir humans ere rice 
IT Muscle 

[fiber; integrins (. alpha . 7 .beta . 

I) ir ruscle function erd survival ere disructed - 
merosm-deficient congenital muscular dystrophy m 
nutans and rice; 
IT CD antigens 
CD antigens 
Integrins 
Integrins 

?.L: ADV (Adverse effect:, including toxicity;; BCC (Biological 
EPR (biological process); BSU (Biclcgical study, unclassified 
[Bio.ogica- study); OCCU (Occurrence); PROC (Process) 
(integrin .alpha. 7, A and B iscforms; 
integrins ( . alpha . 7 . beta . 

1) in muscle function and survival and disrupted excression m 
mercsm-ueficient congenital muscular dystrophy in 
hum ins an i mice) 
IT Mutation 

( integrins ( . alpha . 7 . beta . 

1) in muscle function and survival and disrupted excression i- 
merisin-cr-f icient congenital muscular dystrophy in 

humans and mice) 
IT Gene, animal 

A ; V ; Aov - r f e effect, including toxicity); BOC (Biological occurrence 
(Biologiral study, unclassified); BIOL (Bioicgical study 1 -; OCCU 
(Occurrence) J 
(integrins (. alpha . 7 . beta . 

1) in muscle function and survival and disrupted exoression in 
merosm-deficient congenital muscular dystrophy in 
humans and mice) 
IT Apoptosis 

(integrins (. alpha . 7 . beta . 

1) in muscle function and survival and disrooted excression m 
merosm-deficient congenital muscular dystrophy m 

humans and mice in relation to) 
IT Receptors 

RT: BOC (BiciDgical occurrence); BPR (Bioiooical :.. r -co . a — • . ,. .. 

stuoy, unclassified); BI01 ;3iclcgical study); 0~r- <o — . " 

(Process ; " ' " ^ 

(mercsin, integrin . alpha . 7 . net a . 10 as; 

integrins , . alpha . 7 . beta . 

1; in *-scLe functicn arc survival and disruoted excr^si- — 
merosm-deficient crr.genitai muscular dystrophy m 
humans arc mice) 
IT Integrins 
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AB To investigate the rcle of integrin alpha7 in muscle 

Pathcl:.gy # we used a "candidate gene" approach in a larae cohort 

muscular dystrophy, my opatny patients. Antioodies against 

the intracellular dirrain Df the integrin alpha7A and 

alpha7B were used tc 5 tain muscle biopsies from 210 oatients wi^h 

muscular dystrophy/ n y : pat ny of unknown etiology. Lpv els 

ot alpha7A and alpha7B integrin were fDund 

; : ' te decreased in 2 5 cf 21C patients (apprxi?..). In six of these r ,at<p-« 
n, integrin alpha7B was detected. Screenina fo- ' 
alpha7B mutation in 32 of 35 patients detected or.lv one 
integrin alpha7 mis sense mutation 'tne mu^at^cc - - ~ — 
second allele was not found) in a patient presenting with a 
muscular dystrophy- 1 i Ke pnenotyoe. No integrin 

alpha7 gene mutations were identified m all of rhP 0 ^^r c ^: e - s 
snowing integrin alpha7 deficiency. In the crocks — 
mutaticn analysis, we identified a novel integrin alpha7 

lscfcrr P^-entmg 72-b? deletion. This isoform result :r • a r---," 
r; et r n . :r exzr - 21 — - ^ - * —ptic splice site :er.erat-cY.- , 

I' _ V ^-l e - ZaZ '- a - r.ucl^ciae ctsititn 2,44 in integrin 
alpha7 .nis sp_i:ea is: firm is r. resent m ab:ut 12 f — ... 

rnrcmo-rr.es studied. We include tnat se ::.r.uary integrin 
al P ha7 aencierty is ratner ::mm:.n :n muscular 

dystrophy myct at ny c. eti:I:.cy, emonasicinc - :,- ry- r ', 
^.nanisms tr:t may mtculate integrin function anc " st at il i- y . " 

• - - ?V ! /vt: chemistry - General v;^ r '^ 

-v-clcgy ana lyt c chemi sc r y - Human 
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Integrin alpha7betal is a laminin receptor, bath 



sub unit s 



.ave alternatively spliced. 



vopm- 



■ rebate ; 



variants . In skeletal muscle betal has twe ma; er splice var iant s 
zt the intracellular domain ;betalA and betall; . alpha7Xl and 
alpha7X2 represent variants of the alpha7 ectcdemair, 
whereas alpha7A and alpha 7 B are variants of the 

intracellular demain . Previously we shewed that curing early re generat i r:.n 
after trar.se :t i en injury if mus cle alpha7 integrin 

mediates dynamic adhesicn :f my: fibers a 1 :. n g their lateral asm-*s t - * :.- 
extracellular matrix. Steele at r a rhrrer.t :: my: f ihers ~" * fa- • :-:*r r a >- 1 1 ui :r 
matrix : rears during tr.e third we-k after injury, when new my :v • -r. a; :. us 

analyzed t he relative exrress;::. ". i c •• t a 1A : e* all an .: alpha7A 
alpha7B and alpha7Xl alpha7X2 is:::rmc durm: 

r-d'-n-r at i :n ::r 1 tr r 3 days a iter : : ans-- it i : n :: m: s • i-.-us r uc - . •.• ..or. 
r--v~rse t r o..- or ir t : se-r : vyr.e: ase him re.; : ti ::. ^:v: immun : nist . :v ry . 
1 u r i n • : ally r - g n ervu : r. ; e t a 1 A wa s * n - r r e d : mm ant is : : : rm m ::. ' * . . *■ h ■ • 



r e :. 



a ■* 



L-iatin: myrrrr-rf : r : m ay a rnwaras, re, warn my; gem : r 
r e ;:an r- ie rrease, s.:: m : e rar.e m ■ r e und m . with the 
L:n :: re g-ner at i : n . alpha7B : s : f re r re mir.at e a n mm 



r.-erearter, . tr ; e -flative r:ar»5s::r. :r alpha7A 



t - s : r i z t s 



::;:!:!!: - " ^ ^-^^^^ s*F«rar. alpha7A 

7: : n.y::i;co: /. rinally, alpha7B 

— -r.e ::r.:r:.s, alpha7Xl and alpha7X2 

:s;rcr::;s were both exrressed t.hrc nqr >..-...... . 

,ip>,,7xi t- * y < =;i ,o~c; av:r*^ss ss&r" 

..ir.r..-^ ; 2,; r Oh^, t ,M ->™ ; — - — ■ 

s r units 13 -equiated according :c functional reauire— 
alpha7A and alpha7Xl appear to nave a so^ - - 

a '- Iin 3 ~he dynamic phase c: acheston, whereas alpha7B, 
_ alpha7X2, anc oetalD predsnir.ste durinc stable adhes^— 

n:c:::encai Studies - General '1C060 

Muszle- - Fnysiclcgy ana Bicchemis try ' : ; i 
3C Muridae - 6.3 7 f ' " ' 

I- Major Concepts 

Su^ ? -!rt lStry M ° leCUlar 3i °P h y si ^; Muscular System (Movement ana 

IT Parts, Strictuies, & Systems of Organisms 

... -s^lfCal muscle: muscular system, regeneration 
Ii -ne:mcal3 Bic chemical s 

alpha-7-beta-l integrin 
spinning variants: expression 
jRGN Super Taxa 

Muriiae: Focentoa, Mammalia, Vertebrata, Chordata, Animal a 
'-'KbLN Organism Name 

Sprague-Dawley rat iKuridae): adult, irai^ 
tRGN irganosm Superterms 

^™; S; Chorda tes; Mammals; Konnuman Mammals; Nonhuman Vertebrates; 
hod-nts; vertebrates 

a" ^OOI-^tl'gf BI.-,c"° SIS C:,?YR:GHT 2003 BIOLOGICAL ABSTRACTS INC. 
DN PF.EV200J003.69:84*" 

Integrin-mediateri complementary gene therapy in muscle disease 

Eric 1 ;! ^ufM a n, ; stSen : j °f; 9 ° ryQ - Mll ^ r ' ^ - 5; Chaney, 

A;e, C U^anaf it'Sot 'uSA ° 9V ' Dniwsit V ° f ' *01 Goodwin 

FASEB Journal, .March 20, 2002} Vol. 16, No. 4, no. A726 
httf : // www. fasebj . org/ . print . 

Meeting Info.: Annual Meeting of the Professional Research S - — ~- 
llK-rcI^-eels. 1397 CrlSar - S ' Louisia:ia ' ' :SA April 2o-24;'2Hci""' ~" 
IT Conference 
LA Englisn 

The nrcleculsr continuity between the extracellular larrh-: and ~" " 
cytoske-ton is essential for tne structural ano • - • . " • • . ..' ■ .. 
skeletal ani cardiac muscle. Muscle fibers attach - O-VVVVV ' :Z ; -> V . 

. ' -^-i--tt nr,n:e systems, the dvstrtr.— y — — ^ 

ctmmex ana tne alpha7betal integrin. Mntatitns - • • 1 — 
;vstrccnin :ene mat result m an aosen:e tne dv^'r-r — r * - , • 
- a u nr.-- Muscular Dystrophy IMl ~ r .d affect 1 - , r ' " 

: : ral ' :5 ' : " " • ' * --v.-atea levels :: tne alpha7 

integrin can tcmpensate f :r tne absence : : • • • 

expressed toe rat alpha7 shain in max 



A'J 

OS 
£0 



A3 



dvstrn^'^-: 1 "' ;r - : : * 2 "'l 1: -- '^^ ^'-'^e:::'"; L'vJre muscula 
dystrophy niuy axin t : . M. ana :ue prematureiv. One ^.rans,- -- 
-xiressitn tne alpha7BX2 ::a:r. i- — , ^ _ _ ... 

r ;:;::Lr : — - — -,v:^ ns-v-. 

'-• " - 1 ' : -i-^ -ree-r:l:;. Tots s.:,s-.- - , 



: -P-ementary rer.e therary, izase'j :n toe ennan :ea'"exr ress. 



. a u d a c 



alpha7betal integrin, :: ., y ::;v::e ■ r.tvel u : : - : • 

treat : : . 

?: r r ' eral " ~- > Tr-nsacticus r:. ; lr; ■ - - • • , .. 

::r.gresses, Review Annuals * ! 1 3 1 ' " " " ' 

Genetics ana Cyt c :er. e t i cs - Kumar. * - : - •• 
Biochemical Stcdies - ?r::e:,s, Peptides a.ua >::.: A::as 
^sc_e " Physiology ana 3:: -e:::s:rv - ; " : a: 
Muscle - Pathoioav * 1 ■ 5 f 

EC HSldar n "62:f Ci3e ' ^ - d Mi P«« " ^.h=lc 3y * 1 5 Z ~ c 

Muridae 8637.5 
IT Major Concepts 

!? dlCal ' ;er: - lcs (Allied Medical Sciences;; Ortncceaies :Hura- 
Meaiame, Medical Sciences! ' ' 

Fares, Strictures, & Systems or Organisms 
. ^letal muscle: differentiation, muscular system 

Diseases 

_ Hichenne muscle dystrophy: muscle disease, theraov 
Cherncals & E ic chemicals 

alpha-7-beta-l integrin 
; oystnphin; utrophin 
IT Methods i Equipment 

integnn-rediatea complementary gene therapy: aene theraov 
method * y 

IT Miscellaneous descriptors 

Meeting Abstract 
ORSN Super Tana 

H::minidae: Primates, Mammalia, Verteorata, Chordata, Animaiia; Mu^dap- 

R:aentia, Mammalia, Vertebrate, Chordata, Animal^ a 
ORCN Organism Name 

.uman ( Himmi dae) ; mouse (Muridae) 
ORGN organism Superterms 

Animals; Cnordates; Humans; Mammals; Nonhuman Mammals; Nonhuman 

.erter.rates; Primates; Rodents; Vertebrates 
GEK human dystrophin gene (Hominidae) : mutations 

^ 2 frn^'^^ 19 BICSIS COPYRIGHT 2003 BIOLOGICAL ABSTRACTS IN- 
hss 2 C : 0 j : lot K 9 1 R I ■ AS I S 

DN PF.EV1C0CC 01c 669; 

Integrin is a compensatory transmembrane linkage to sarccglycan 



TI 

AU 



in muscle . 

f;- : ;/ :ia V' K - / Hack, A. A. (1); Mewborn, S. ( 1 } ; Meyer, V.; 



CS 

SO 



e. m. ;i; 

■1; Medicine, University of Cnioaoo, Cnioaao, ^L "i 
Molecular Biology of tne Cell, v:cv. 2002, 7~" v- 

I L • 316a. print. " " " ' ' " * 

l--? 1: '- ;; Ir ' fo : : ' ;2 — Annual Meeting of the American Scsi^y re.-. 

rr l0 H y San ^ancisco, OA, USA December 14-15, 2012 Amer icaulo^i Y • 

■~-e 1 i 3 i o 1 i gy " " ~ - " ~ 

. :ss:;: 1059-1524. 

I - Conference 
LA Eng.isn 

General Eiology - Symposia, Transactions ana Prcceeair.os — ' 

congresses, Re vie.-; Annuals • : .. " " ~' 

p 1 ' ^cemi ca 1 S t u a i e s - Gene : a 1 *".'.' r ' 

rio:hemical Stuaies - Pr:tei:.s, Peptides and Ami:.' A • : - . .: 
_ eraitvas zi^ar System - Heart ?atn:ligy *14 r ".0 
: ' : - s rl - ~ ^cysioltgy ana Liocnemistrv " : 1 ~ r " i 
Mus :_e - ratntlogy -1~1 ; c 
L'ervice Svrtem - Auocav = 
rS Muridae 



Ma; Cm certs 

5:o:iet:5try ana Mrlemilar Pi rpr.ysi oe ; Mussula: 



•'" M:vement. an:: 



- — ts, Structures/ i Systems of 1 roar isms 

:r — — — scular system; plasma memo r ar.e 
diseases 

cardiomyopathy: heart disease; muscular dystrophy: 

muscle disease, r.ervcus system disease 
: - Chemicals i Siochemi cals 

dyscrogiycan; dyst rcpnin; gamm a-sarccdi year; integrin: 
compensatory tra.usrr.er.br are iir.kaae; integrin-alpha- 
7 " beta_1/ --yes in heavy oham; sarccgiycar 
Alternate Indexing 

Cardiomyopathy, Congestive (MeSH); Muscular 
Dystrophies ( MeSH } 
IT Methods a Equipment 

h-stclogic examination: histology ana cycoiccv techniques, labc-a — - 
tt-onu^ues; irmmuncs t a ining : immunologic techniques, laboratory 
teohni me s 
Miscellaneous Eescriptors 
Meeting Abstract 
DRGN 3up~r Tlx a 

. Dnv . rijrija ^ : Fo: ^ r - t13 ' Mammalia, Vertebrata, Chordata, Animal ia 

:• vase Muri iae) 
( - RG N erg a uis rn J up e r t e i m s 

Animals; Cho mates; Mammals; Nonhuman Mammals; Nonhuman Ver^eb-ate^- 
cento; Vertebrates 
FN :f,3-r 7 -': INTEGRIN) 

• - -Cj integrin 



IT 



;F A ^ WE V r : - _ F 13 EI0SIS COPYRIGHT 2003 BIOLOGICAL ABSTRACTS IN r . 
0^ : tb ; 3 w :_ BIOS IS 

rREYLCOl 3 5 53:2 " 
TI Integrin alpha7betal m muscular 

dystrophy rryopathy of unknown etiology. 
7 - ^9™c E1 f« Prandini, Paola ■!); Fanm, Marina (1); Tarone, 

buia:; Enovaii, Eva; Angelini, Corrado (1) 
C3 1) :a:kva Italy 

53 ^r:logy, (April 9, 200L) Vol. 58, Nc . 7 Supplement 3, pp. A3 1 6 
h.tp: , 'ww.;. neurology, org,', print. 

Keetl - ; r -f''- : -4th Annual Meeting of the American Academy of Neuroloay 
Denver, Or. lo-raac , USA April 13-20, 2002 " 
ISSN: i; CL :• - 3878 . 

DT Conference 

LA English 

CC ! : eneral Biology " Symposia, Transactions and Proceedings c' 

Congresses, Review Annuals *0T=" ' " — , 



■ S ;:uc 



Genetics and Cyt cgenet ics - General 
Genetics an: Cytogenetics - Human ■ „ . 
Pathology, General and Miscellaneous - Diaoncst 
Muscle - Physiology and Biochemistry '1" , 5C4 
Muscle - Pathology *1~OI06 

— s ' :d: - s ' Fasciae, Connective and Adircse Cisco- - ... 

System - Pacrclccy * 1 ' 5 5 c 

Htmini ::ae •• • : • 
Major Concepts 

: ' :e:;i:al ~ : *-^-i-5 -Allied Medical S ; uovr-r--': 

Medicine, Meiical Sciences " ------- 

Farts, Structures, Systems :f Ircanisms 
-•-cole: musc:lar system 

liseases 

muscular dystrophy: eti:l:cy, : • - , - • - - - . 

- --r-:os system disease; "mvcr.atny: , . , 

disease ' ' 



uaoaad 



IT Phemicals i Bi 2 ohemi sals 

integrin alpha-7: intracellular domam 
IT Alternate Indexing 

Muscular Dystrophy ,MeS.~S 
IT "e:r.;;:is i Equipment 

:^s:le biopsy: diagnostic method 
IT Miscellaneous Descriptors 

Meeting Ads tract; Meeting Pester 
CRGK Super Taxa 

Hor.ir.idae : Primates, Marnmalia, Vertebrate, Chorda t a, Anima 
ORGN organism Mair.e 

Human Hcminidae ) : patient 
ORGN I rg an ism Tup er terms 

Aniir.als; Chcrdates; Humans; Mammals; Primates; Vertebrates 
GEN Mimau integrin alpha-7 gene (Hominidae) : 
::issense mutations 



LT2 ANSWER IB OF T9 EIOSIS COPYRIGHT 2002 BIOLOGICAL ABSTRACTS INC . 
AM i;02:427:i: I BIOSIS 
DM PREVLoOPO: 4 27 TP I 

TI L ocali zat ion of alpha7 integrins and dystrophin 

mggests potential for botn Lateral and longitudinal transmission of 

*: ens ion m large mammalian muscles. 
AH Paul, Angeiika P.; Sheard, Philip W.; Kaufman, Stephen J.; 

Puxson, Marilyn J. (1) 
CS ;i: Tepartment of Anatomy and Structural Biology, University of Otagc, PC 

B:x 913, Punedin, 9001: ma ri iyn . d jxs on 2 st onebow . ot ago . ac . nz New Zealand 
SO Jell * Tissue Research, (May, 2002) v:;i. 305, No. 2, 00. 255-265. cr : — 

ISSN: 0 30P-7 6PX. 
OT Ar title 
LA English 

A3 Nm-r. nmate mammalian muscles witn fascicles above 35 mm in length are 
ucmpised p re d : mi riant ly of arrays :>f snort, non-spanning muscle fibres, 
whim terminate within the belly of tne muscle fascicle at one or both 
ends. We have previously described the morphological form of various 
muscle-tc -muscle ana muscle-to-matrix junctions wnich are likely involved 
m tension transmission within one such muscle - the guinea pig 
sternomastoii muscle (Young et al. 200C) . Here, we use 

immunohistochemistry to investigate the cell adhesion molecules present at 
tnese junctions. We find strong iimmuno reactivity against the 
alpha7B integrin sub unit and dystrophin, and slight 
reactivity against the alpha7A integrin at ail 

mtraf ascicuiar fiore terminations (IFTs}, as well as at tne muscle-tendon 
Taction (MTJ; . Tenascin, the sole ligano for alpna9betal integrin 
< absent from IFTs but present at tne MTT, suggestmo tne two sites 

are molecularly distinct . In audition to their expression at junctional 
sites, alpha7B integrin and dystrophin were also 

expressed ubiquitously along the non- junctional sarcoiemmia, suggestmo 
potential involvement in diffuse lateral transmission of tension between 
adjacent f lores. We conclude tnat tne distribution of alpha7betal 
integrins and dystrophin in series- fibred muscles suggests chev 
— e mvolveo in transmission of tension from intraf asci cularlv' terminal mo 
fibres to neignbouring fibres lying both m-series mo in-parallel, via 
me extracellular matrix ; ECM . . 

'" ; Biochemical Stooieo - Imiteins, Peptide? mo Amm: Asms * 1 
Muscle - mvsioloov mo Bioohemistrv * 1 ~ 5 ' ~ 

PC Taviidae rmi: 
PPiridae mlm 

IT Major Concepts 

Mus oilar Post -am Movement mo Purport 

IT Paris, Structures, : x Systems :: Irganisms 

anterior graoilis muscle: musrular system; st em ;mas t 0 i d musole: 
musoular system 



ha : :ad 



Inemi cals i « i ;. chemi sals 

alpha- 7 integrins: large mammalian muscle 

: *-*- s: ■- ihsmissror. r 0 , longitudinal , ;.. • 

:ra:.s.-:.:ss:::. r:.e; dystrophin: large mammalian mus • c -• . : .- • • 

- a ? era - tension trans:- ssicn rcle, longitudinal tension trars~^-'- 
ro.e 
CRGN Super Tax a 

Caviiciae: Roaentia, Mammalia, Vertebrate., Sncrdata, Animaiia; 
.-.o centra, Mammali a , Vertecrata, Chcruara, A::icalia 
ORG:>' Organism Name 

guinea pig (Caviidael: ani.T.al model; rat Ow'uridae': a-~ai 
0:v^N Organism Superterms 

Animals; Chcraates; Mahals; Ncnhumar. Mammals; Nonnumau Vertebra-^- 
r.c cent s ; Vertebrates 



AN 
DN 
TI 

AU 

cs 
so 



DT 
LA 
SL 
AB 



SOPYRIGKT 2003 3I0LOGI0AL AB S T RAO TS INC. 



ANSWER 19 OF 29 ElOSIS 
2 00C : 4 6 I 4" 7 3 Ell SIS 
PFSV2C 00 0 04 60 4 7 

Laminir: and alpha7betal integrin regulate 
agnn-induce:l clustering of acetylcholine receptors 
Bcrkin, Dean J.; Kim, Jae Eun; Gu, Maojian; Kaufman 
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University of 11; 
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2377-2866. 



(1) 

; 1 ' Dep a rt merit 
Urbar.a, IL, 618 
Journal of Cell 
print . 
ISSN: C 121-95 33. 
Article 
English 
En glisn 

The clustering of acetylcholine receptors ( AChRs ) in one post-s vnact ic 
membrane of sKe.eta. muscle is an early developmental event in the* 
format icn or the neuromuscular junction. Several studies show thar 
1 ami run, as wen as neural agrin, can induce AChR clustering — r2^l2 
rr.yofi.fcer s. We recently showed that specific is -forms of the 
alpha7betal integrin >a receotor normally found at 

neuromuscular junctions) colocalize and physically interact with AChR 

Clusters in a lam i ni n-dependent fashion. In contrast, induction with sarin 

a j' :ne ' = lls przmote localization of the integrin with AChR 

clusters. Together both agrin and laminin enhance the interaction of the 

integrin with ACnFs and their aggregation into clusters To 

further understand this mechanism we investigated cluster fc-mari c ~ a — 

the association of the alpha7betal integrin and AChR 

over time fallowing induction with laminin and/or aarin. Our k CC ,u ? 
tnat trie alpha7betal integrin associates with AChRs 
early during the formation of tne ccst-s vnact i c membrar- ard 
modulates thrs recruitment. Laminin induces a rand stab~- 
tne integrin ana AChRs and this association is l : r-' 
clustering. In audition to laminin- 1 # me rosin ' iaminin-2 7 4 ' ~ : s 
— ^ before ana after formation of neuromuscular v — ^ ^l^"' 
P r ?? ctes ACr ' R clustering and cclccalizat ion with the integrin as 
as synergism witn agrin. Is::.: sot- directec mutacenesis w- 

demonstrate tnat a tyrosine residue in tne cvt or. lasmi - a — i- - * > 

alpha7A ana alpha7B mains reculates tne 1: caliza~i — 
the integrin wor n AChR clusters . We ,1s:; crevice evidence - : v 
^ r ' ir - ir -' trough its ass: oration with the alpha7betal 
integrin, recuces : y 2;-o:lo tne ::::. .-rot rat i on :: acrin recurred 
to promote ASnR clustering anoi accelerates the f:r::.ation :: olust-rs. ~ 
agrin ana the alpha7betal integrin act :n a 



" : - '^-tea manner early on tne development 
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^ -he nasal lamina 

enc rur.ccicr. of skeletal muscle. An inter tart 1 amir. in r — - 

:s integrm alpha7betalD . Integrin 

betal is expressed trrcngrcnt the nicy, while integrin 
alpha7 is more mus :le-sr.e ti : i c . Tt address c 
integrin alpha7 m human muscle disease, w- : , • 
alpha7 trcceir extressicr. m musc> - "\ . .. . „ 

-^^sifieu ccncenital mytpatny ar.c c^genc'tal. muscular' 
dystrophy ty immune cyt c chemistry, he three m:^ 

tat tent s with integrm alpha7 uefi ciencv anc rmrnal' 
laminin althal chain extressnn. T: determine if' arm- : f — —>-.,,. 



:: muscle titers plays a crucial role in the devest — 



patients had nut at i cms 
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mtegrin alpha7 ger.e, 



' v; - - seguer.eec the ful .-I,:, r a rcanar. IPSA" eCMA, -a 

sereer.ea tr.e patter.:- f:r nut at i : ns . :., tatient :a: e: 1: ••• • 
c::r - i--slss; ~-te avast:.,: a 22-bp ir.Srr::::. ir. the ;;:.servej :vs t eir.e-r : a:, 
regie-, and the ether causing a 9 5 -bp aeletaaa. A seeerid catient was a 
compound net ere z ygece far tee sate ?8-cc aeiecicn, are had a = -be 
rCrame-shift deletion cr. tee ctner aiieie. A third 3ncwea ^rked defieiencv 
h : \ ITGA/ ^ 7 ---. :iir:ically, these patients shewed congenital mycoacnv with/ 
delayed motor mi iest cites . Cur resaits demonstrate tnat mutations :r:/:3ii 
are involved an a form of eengenttai myopathy. 
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"sr.y aspects :f myegeuesis are believed t: re reculatea e v mvCelast 
inter a ct i ens with specific "moments : f the extracellular -r-iv -->- 
example, laminm has beer. : : an : t: rremete aanesien, mi::rati:n, ana' 
trcliferac ien :f mammalian my:blasts. Pasea :n vneee, n; n v - • : 
the alpha-7-beta-l 



ha : : a : 



integrin r.as cee:. presumeu — be ire mamcr rerep:;r :.e:: -:::.: 
mycr^asc irtera cc i ;:. s w::r. lar;r.:r.. We :. en- crecarec a ::. . r • 
sr.tircay, ?2,, specifically re,::, r:::. >;i =: .j - r . e v; 

=>::ra:e — u.ar s^;:e variants :: the alpha- 7 

integrin -air. This a.ncibcdy completely and selectively desks 
aar.esicr ara migration cf rat LBEcO nycclasts :r. 1 amir.ir.- 1 , cu~ - - • 
rirrcrestrr. In contrast, a polyclonal aritibcdv to the f lie rc-r i- " 
receptor, alpn »- : -beta-1 integrin, blocks 

-ycdast acres. or or ficrereecin, cot ret or 1 amir.ir:- 1 . Ore alpha 
-7-beta-l integrin also birds tc a 

mixture of Iamir.in-2 arc lamir.ir-4, tre >. laminir 1 s c * > - ., • . 

developing ard acuit skeletal ruscie, cut 02c is a ru n ' : Io7'7 • - V\ - 
irr.bitcr cf myoblast adhesion, or the lanir.ir.-2 < 4 nor-]- ^ 
lairir.in-l. Ba.su i or affinity chrcmac ography, we suxcest that this rav : 
cue to higher affinity binding of aicha-7Xl tc iamir.in-2/4 t'-a- — " 
iair.ir.in-1 . 
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2ele:tive moculititn : tne interact;- : alpha- 7- 
beta-1 xntegrin with : i;::r : ne tt in ana lammin 
r 2 2-14 lectin during skeletal muscle di : : erent tat i 
: ::a -I iar -' Wan::, Woigwanc; S:n::, W:; Four.; y a -a 
Kaufman, Stephen J. (1) 
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-he alpha-7-beta-l 

integrin was cngir.ally : cent . i f le isilatea :i :: 

-:;::rrfr.::a:;r.: cReeletai muscle -r.d sr.:wr. t: ; e i ianinir.-h ir.din r; ----- 
:Scn ^ e ~ -ell Rid. 11", 6 4 3-6 1 ^ . Excressier. : f trie* 

alpha-7 gene and protein are development ally re:ula:ea 
during skeletal muscle di f re: en: iar ion ana have^beer. usee: identify 
cells at distinct stages cf the myogenic Imeace ; Gecrce-Aeinsc ei- - : -1 
(1993; lev. Biol. 156, 209-22 9;. The iactcside-bindina Protein L-14 ex-- 
as a dner and has been localized cn a variety cf cells', in association 
with extracellular matrix, luring mycrienesis in vitro, 1-14 is s\— '-^iz--- i 
*-thi:: replicating myoblasts nut it is not secreted until these "-'1^' 
:ommerice terminal differentiation and fusion into multinucleate • :r — 
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(Cooper and Barc.ndes, 1. Cell Bid. :199( 

purified L-14 to myogenic cells plateu on iaminin inhibits iveb.a? 
spreading and Vision, suggesting tnat the 1-14 lectin reoulates muscle 
:el.i interactions witn the extracellular matrix that are aermane to 
myogenic development iCocper et al. (1991) J. Cell Biol. 115, 143-1 4 4 3; 
kVe G€-monstra:e riere, using affinity chromatography ana irmmunoblot s , h^t 
alpha- 7 -beta- 1 a 1 so binds to 

fibrcnectin ana to the 1-14 lectin. L-14 binds to both Iaminin and to th e 
alpha-7 -beta- 1 integrin, 

and it can effectively inhibit the association of Iaminin and this 
integrin. Modulation cf alpha-7-beta 

-1 interaction witn its ligands by L-14 is selective: L-14 does 
net bind to fibrcnectin, nor does it interfere witn the binding of 
Mbrcnectin zz alpha- 7 -beta- 1 . 

These results are discussed in the context cf the potential roles o^ 

alpha-7-beta-l in :.ts interaction 

witn iaminin arid fibrcnectin luring myogenesis. 
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1A English 

AB rizaticn against a " ; >Ta : tr.it ::-:ur;:iv£ with s-.-C-v s - ; - 

integrins r.as resu.te: ir. ,:. antibody a:re::e:i the avian 

alpha- 7 integrin surur.it. The specificity cf 

:h '- *"ticcdy was established by patterns':: tissue scair.i.no: ar:c 

ores:.- -reactivity with antibodies directed acair.st the :rcc'^-^ ,w_,.-., 

ct the rat alpha-7 cyt cclasmic domain.. Or. sections cf 

aaul* skeletal muscle the alpha-7 integrin 

was enriched in the rr.yctendir. cus -function (XT J' . Tnis IccV i-a- — - 
unique as neither the alpha-!, alpha-3, alcha-5, alcha-6 ana ,Av — 
subur.it localizes in tne myc tendinous -unction. The* distributer c- 
alpha-7 subunit in the XT J was examined durinc embryonic 
oevelupnen: . alpha-7 expression in tne \ ; ur:ccicr. is 

Mrs: apparent around embryc day 14 ani'is aires- exclusive-- r v — ^ 
neve, imping MTJ at this stage, alpha -3 :s expressed witn distinctive 
punctate staining around the junctional area in earlier embryos .'l--d»^ 
The time of appearance of tne alpha-7 subunit in the 
MTJ correlates witn the insertion cf myofibrils into subsarecie— ai 
densities ami folding of the junctional membrane, suqgestina a role 0 f — e 
alpha-7 integrin in this process. Vinculin is 

present through: ut development of the myctendinous junction, suaaesti-g 
that the alpha-7 integrin recognizes a 

wrefcrme:i cytiskeletal structure. The presence :.f the alpha- 
7 subunit in the nyotendinous junoti: n and the alpha-5 subunit in 
the a ihesion plaque demonstrates a molecular difference between tnese two 
adherens junctirns. it also points to possible oriains of functional 
specinoity on cusele. differences between these two junctions were 
developed further using an antibody against chosohot vrosine f PY2 C = 
Inospnotyrosme is thought to participate in the' organization and' 
staoi.izjtijn of adhesions. The focal adhesion and the neuromuscular 
;unot:.on, but n:t the MTJ, contained proteins phosphorylated on tyrosine 
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Hl^-ALPHA-7 IS A MIVEL INTEGRIN ALPHA Zr.J-.ZY. 

; ;*2l :G H ; „ ?C5T L ? ' ? F/ ~ :E1SE? - A; KAUFMAN S J 

J CELL 3ICL, ;19P2; 11" >' , c43-c5 . " ' 
CODES: CCL3A3. ISSN: Ju2I-9525. 
HA; CAD 
Englisn 

H36 is a 120, COC-E 1 merr.br ane glycoprotein that is exrress^a du-i^a - ; •• 
differentiation of skeletal muscle. K 3 G clMA clones* were is^a^-d . 
lambda UniZapXR rat myot ube cLANA library sequenced. Che deduced v: i- 

and sequence demons t r a: es that H3b is a novel integrin aloha 
cnam that snares extensive homology with otner aloha mtegrms 
zzat --eludes: (a; the CTFKR sequence round in all alpha integrins 
; (o a single membrane spanning region; .:) conservation of 16 of 22 
cysteines; and ;j) a protease cleavage site found in the non-I regie-- 
integrin alpha onains. The cytoplasmic dimn of Hoc is unique and 
additional regions of nc nhomol tgy further indicate H36 is distinct from 
a.l otner alpna ihains. In keeping with current nomenclature we desia^t- 
trus a.^pha chain .alpha. 7. Northern fclcts demonstrate 
trot express:::: of H3 f- . alpha . 7 mRNA is regulated both 
early in the development of the myogenic lineage and later, during 
terminal differentiation. Detection of H3c-.alpha.7 

mPMA coincides with cenversien of H36- myogenic precursor cells to H36 + 
c - u - H3o-.alpha.7 mr MA is present in replicating 

myoblasts: expression increases upon terminal differentiation ana is 
markedly re dure a in developmental. y defect. .oe myoblasts, in additic--, 
ll-':-. alpha. 7 r P.N A is nit detected in C3H1CC1/2 cells. 

ic m myo tubes derived from myoblasts cotamed bv treatment o £ 1CV/2 
cells wih azacytidme :r transfecti.cn with MRF4 . Imnunoblots and 
imnur.otluorescen :e deir: nstrate that the H3b-.alpha.7 
chain is ass located with integrin .beta.l. 
Affinity chromatography demonstrates that H3 6 -.alpha. 7 
.beta.l selectively binds to laminin. The expression 
or Ho*:—, alpha . 7 on secendary myoblasts during the 

development :f trie lime in vivo corresponds with the appearance of lamin 
m tie limb, with the responsiveness of" secondary myoblast proliferation 
: o la-inin, ana with tne onset of increased muscle mass, suggesting tha- 
H: C- .alpha. 7 modulates tnis stage in limb development. 
We conclude tnat H36-.alpha.7 is a novel alpha 
integrin iammm binding protein whose expression is 
envelopment ally regulated during skeletal myoaenesis. 
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r.stituti^. properties, not molecular adaptations, mediate extraocular 
m;soie sparing in dystrophic mdx nice. 
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AB Extraocular muscle iFOK) is spared in Lochenne muscular 

dystrophy. Here, we testea putative EOM soaring mechanisms 
predioteirrDir existing dyst rophinopatny models. Data show that max mouse 

f ,nt3ini " ^y-tropn:.n- glycoprotein c:mplex ( DGC ) -competent and 
?/ -'^-^^•-t n.yofibers distributee in a finer type-specific pattern, 
uc-requlati:^ oc a dystrophin homcitgue, utroohin, mediates selective DGC 
;V;^;:-;: t . : r CU .;^%-. : ; the ^ »e=hani:al hypothesis, an intact DGC is not 
1r ltT f sarczlemmal integrity, and active adaptation at the 

t:,;' 1 3 1 c -^ clur "- heme est as is is net mechanistic m protection. A partial, 
finer type-specific retention of antiischemic nitric cxide to vassal- 

Z;-^ Z 1S :~ e SI3nal : ng 15 n0Z a factor ^ E - soaring, because mice^ 
a ^ lcldn - 1:1 dystrophin and aipha-syntroohin, which locals- 
nitric c:ui- synthase to tne sarcoiemma, nave no — al -qvq v~. v-^.-^'J ^ _ 
a.-ernative transmembrane protein, alpha7betal integrin ^" 
, ices not appear to restitute for the DGC in POM . 

f^ession ^filing snowed that POM does not activel^a'dac- ' -P"" ~ ^ 
ayitropnmopatny but identified oanaidate ceres .^,3 ^7. 

protection of max EOM . Taken togetner, data emohasiz- ~ T ..TV i .'. J, • 

l*r; Ure . 0t ^ystrophir.cpathy ano the potential importance cf mr— 
-~':, rcle£ ar - a support tne hypothesis that or: ad*, ::r. s -i- ri », ^"-l..;:- 
■ :e - r sicua-ng, ano/or biocnemicai differences between E a-c ^^T'^ 
s^etai muscles .re determinants c: cifferential disease responsiveness. 

-r: a:;cwep 2 cp ^.z ::epi::;e 

**' 2 '0 80 "41 32 1C-?P03"PCC 

::: 225"r-=2= PubMod 12: 12631^- 
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f — ^-»i'?-:^icr. effect cn sensory ax:n re cener at i cn . 
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AB --ditior.mg lesions or peripheral nerves i-crcve axcr.a: ^ 

arter noury ana involve changes an expression of croteins ^eq^:-^-- 

axcna.L cuowth. Integrin alpha7betal expression an" 

motor anc sensory neurons increases foiiowina nerve lesi — ^ ^-d — 
regeneration is impaired in alpha7 integrin *0 -r-'.-e 
(J. Ueurosci. 20, 1 322-16 30 ; . Tc investigate the role or 
alpha7betal integrin m sensory axon regeneration, 

d::rsal i c at: ganglia or adult mice were cultured in eels ...mm* - > ; 
extracellular matrix Matricel) or collagen. Normal dorsd root aamlm 
m Matrige. m collagen supplemented with lammm showed spontaneous" 
axona- cur. 3 r:.wth, wnirh was greatly increased in conditioned prepara- c-m 
c ' Jt :he presence of laminin. Conditioned dorsal root aanglia - on 

normm n.i re cultures with a blcckirn antibody to betal 
integrin and from alpha7 integrin KO mice 

re::uc " axon '= 1 '^owth in boon Matrigel- and iaminin-supplemented 
Enhanced axmal regeneration after conditioning les^o^ 
..-mrefrre involves lr.rreaseri responsiveness to laminir and 
integrin alpha7betal expression. 
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TI Defect rve integrin switch and matrix composition at 

alpha 7- deficient myc tendinous junctions* precede the 

onset of muscular dystrophy in mice. 
AT Nawrotrki Ralph; Willen Michael; Miosge Micolai; Brinkmeier He^rr-h. 

Mayer 1/1 r ike - - ' 

: s Max-Planck-Institute for Bio memiscry, E2152 Martinsried, Germany. 
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A£ Fcrce transmission a: tne myotenoinous junction recuires a smcro 

oetween tne muscle cytcs kelet or: ana tne extracellular -sr—v -2 . v . 

aoult junction, two splice variants of tne laminin-bindina 

integrins, alpha7AbetalD and alpha7BbetalD, 

are highly enricnea. The alpha7 suounits are critical for rhP 
integrity of the junctional sarcolemma because integrin 
alpha7- deficient mice develop muscular dystrophy 

' Primarily affecting tors srte rf tne muscle. Here, ue remrr - : m 

cetam integrin ecmmncprecmicates anc commalm-- vm • 

mmar sub unit at alpha7-cef i ner.r mr.rrmms, cut cms n:t 

ass: riate ;;ith aipnar, aim.aO : r alpr.av integrins. rv 

immur.mcm labelling ;;e sn:v; mm rue casement m : • - 

integrin alpha7-dc f i rient marries rerruit arrm~al'- 

: - :: - ficrinertin, me lmar.:fm alr:'na:o m a 1 1 . 

mmmsrrate mat a Lena : net all rs ::: ,r.-re::ui are a ar tne mrrrai rmmam 

mr.rtmn ana is cispmrec by alpha7betalD . Th~s- >-~-~-c 

— 1 that the alpha7 subunrt rs rmrlmate:; m me~~ 

drwn-regulatiru rf alt ha : oer a 1 1 ana in me remrval" :f iim :.■ - ----- 

maturing myrrencmrus mr.rtim, thus rriviama an alpha7betalD 
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Ser.scry neuron subtypes na"e unique subscraf 
expression before target innervation. 
Euan Wei; Futhenveedu Eanc" ; kurr.ar A; Coed: 
Department of Neurobiology" and Anatomy, ' 
Medicine, 5aEt La-ce City/ Utah - .: ; • ; - o: ' - 

ioi N3331E6 ;nines; 

JOURNAL OF NEURC SCIENCE, ;2003 Ear 1) 23 
Journal code- 6102140. I5SE: 2529-2402. 
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T ^ fac:or3 cent rclling the specification and subseouent differentiation 

sens:ry neurons are poorly understood. Data from embryology c* J 
rrariipulations suggest that either sensory neuron fates are specified by 
„ r .' -^r-pets^they encounter or sensory neurons are considerably more 

elastic" with respert to specification than are neurons o' r P P r. e 
prevail nq view that sensory neurons are specified Eate in develop^-- ~i% 
net insistent, however, with the directed outgrowth of sensory neurons - 
tneir targets aro the characteristic spatial distribution of sense- ' 
neoon rates within the peripheral gangiia. To address when -n " ' 
development different, classes of sensory neurons tan first be 
distinguished, we investigated the interactions of early dorsal -oo- 
ganglia neurons with the extracellular matrix before neurit ou-qrow-- -c 
tar ' ? : ts - / Je fDund that subclasses of sensory neurons in early dorsafroot 
gar.glia show difrerent patterns of neurite outcrrewth and integrin 
extressiin that are predictive of their fates. In the absence of 
neurotrophics, presumptive proprioceptive neurons extend neurites robusr : v 
on octh laminm an:i fibronectin, whereas presumptive cutaneous neuron, 
show a strong preference for laminm. Cutaneous afferents ^hat -avp 
innervated targets show a similar strong preference for laminm and "shew 
higher levers of integrin alpha7betal than do 

prtpn toeptme neurons. Finally, cresumxtive crcrri^^Ei^ ^-r— <= 
express finronectm receptors, integrin uU-E-'r 
aipna4cetal, ana aiphaobetal, at higher levels than co r >..,-. r • 
, CU:ane: ' us -eurons. Cur results indicate that subtyces of sensorv"-u>— 
rave unique patterns of neurite outgrowth ana receptor exrmess — b--T 
target innervation. ' * 
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Neurons, Arcererc: EE, drug effects 
Neurons, Afferent: ME, metabolism 
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RNA, Messenger: EI, biosynthesis 
Receptor, trkA: EI, biosynthesis 
Receptor, trkC: SI, biosynthesis 
Receptors, Oe.li Surface: BI, bicsvnthesis 

receptors, r connect in: EI, bicsvntnesis 
9C 6I-t-I-4 (Nerve Growth Factor; 

0 ;Fiorcnectms ) ; : Integrins / C ( Laminir: :■ ; ';,••->--• r C p-r ir 

l\! C (RNA ' ^ssencer); J (Receptors, Cell Surface;; ST ; Recec-t o-s , 

Fiorcr.ectin); E0 2.7.1.112 (Receptor, trkA}; EC 2.-. 1.112 (Receptor, trkC; 
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Expression of alpha7betal integrin splicing variants 
hiring skeletal muscle regeneration. 

Faariainen Minna; Nissinen Liisa; Kaufman Stephen; Sonnenbera Arnoud; 
larvioen tfarkku; Heino Jyrki; Kalimo Hannu 

Medical School and the Institute of Medical Technology, Unive^tv of 
Tampere, Finland. 
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Integrin alpha7betal is a laminin receptor, both 

subunits of whim nave alternatively spliced, development ally reau^a^ed 

variants. In skeletal muscle betal has two major splice 

variants of the intracellular domain (betaiA and betalD) . alpha7Xl 

and alpha7X2 represent variants of the alpha7 

ectcdomam, whereas alpha7A and alpha7B are variants 

cf the intracellular domain. Previously we showed that duriro «a-l- 
regeneration after transection injury of muscle alpha7 
integrin mediates dynamic adhesion cf myo fibers a! o-a ^'^ir 
lateral aspects to the extracellular matrix. St able Vmachm-r- -f 
nyifabers to the extracellular matrix occurs durino — — i-o w^e> 
injury, when new myot endiricus i unctions aeveioc at tr- ^ds — 
regenerating myofioers. Cow we have analyzed : :he relative exoress— - 
rata. « , retail and alpha 7Aalpha7B and alpha7Xl 
: alpha7X2 iscforms curing regeneracicr for 2 to 50 cays after 
~r ^nse::tion or rat so^eus musole using reverse transcriptase 
-p^rr-rase roam readier arc immuninist z :-am is t r v . Lurm:: ear l i- 
re general i : t recalA ,ras tine preutmmant :.s:.::rm m rich - ;.. 



' 1 — c -^ ir --. ^xtres?iin : mus :v.e-steci f i 
:emerit::c my: f iters :r m day 4 ~.rwar:;s, i- 
: " 0 trr'izr. ' z decrease, arc it rocame m:r 
tragressicr : re general, i :n . alpha7B istfrrm 



2. -hereafter, ice relative ex:: r ess i 
transcripts increase:: until dav ~ with 
:f alpha7A immur. z rea ct ivity cr/ re cenerat i 



: - -2 '-"as cete :teu .: 

at un cant with too 
r e c : m : n a t e :: : n c a y 



alpha7B again tecacx 



tne pred: 



i alpha7A 

e ctn::mitant 
ng my: rirers. 



.-arrant i 



a :: p e a r a n 
Finally, 
re cener ated 



myotirers. Similarly as ir. the :::;:i;ls, alpha7Xl and 

alpha7X2 is:, firms were c::r. expressed ::.r;u::.:u: the r- 

>-lth a pea-: ir. alpha7Xl expressirr :r. -ay a::.: witn tuV* 

ay.ramio a ar.es i or. stage, .re results suggest that uunr:: re oerer a" i : - 

skeletal musole the splisirg ct betal ar.a alpha7 

integrin subur.it s is regulated according t: functional 

requirements. alpha7A ana alpha7Xl appear to have a 

specific role during tr.e dynamic phase of adhesisr:, whereas 

alpha7B, alpha7X2, and retail pr ^dominate dunno starie 

a inesion . 
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TI Integrin alpha 7 beta 1 

1' muscular dystrophy my- pat hy of unknown etitlogy. 
AU Fegoraro Elena; jepillari Fulvio; Prandini Paoia; Marin Aiessandra; r^ni- 

l-r..,ua; Trevisan la r 1.0 P; El-Messiemani Abdul Hassib; Tarone Guide; 

Er.gvall Eva; Hoffman Eri- P; Angelini Corrado 
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A3 T ' : investigate the role cf integrin alpha 7 

in muscle pathology, we used a "candidate ger.e" atrrcaeh in a I--0- 

c: muscular dys trophy/ my c pat hy patients. Antibodies 

against the intracellular domain of one integrin alpha 

7A and alpha 7B were usee to stain musole 

biopsies from 210 patients witn muscular 

dystrophy /my opatny of unknown etioloov. levels of alpha 
7A arc alpha 7B integrin ..ere found 

tc ce -^creased :n 35 :f i_i: patients ' art r oxim.atel v 1" 

tnese patients no integrin alpha 7B was 

detected^ Screening fir alpha 7B mutation 

1: - : zt :l Patients detested only one integrin alpha 

7 mi -ens- mutation ;tne mutatitn in me sesir.u allele was 

" 3 - - patient presenting witn a str.der.it al muscular 
dystrophy-. i.<e pnenotyte. hi integrin alpha 

7 gene mutatitns were identified m ail of in- itner : c . • • - • 
shewing integrin alpha 7 def itieniv. in the 

- ; Z i e: ^ :r ~ u - at - :: - -..lysis, we identified a n:vel integrin 
alpha 7 isifirm presenting "l-irr deletiin. Ems :s " — 

results fr:m a partial aeletnu e:::n 11 to- "... - , 

- generated by a- 7 A missense icvc- - - . ~ " ■ . . 



r. a - o a u '_ 5 1 : - I : 

^'11 ir. integrin alpha 7 :INA. This 5cli^-i 

li:f: - 15 present in accut 1, :: tr.e" on — is roes studies. N- 

; .h,,t setinaary integrin alpha 7 deiiciensy 

is ra: .oer oooc.or: m muscular dystrophy a tnv : - 

^.Kncwn etiology, errxhasi zing the roult icLe~n.ecnanis:ts tnat ,av relate 
integrin runcticn ana stability. 
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Association of one tetraspanir: CD151 with the laminin-birdi no 
integrins alpha 3ceta 1 , alphabbetal , alcha6beta4 and 
alpha7betal in tells in culture and in vivo. 
Erratum in: J Cell Eci 2002 Jun 15;115(Pt 12 } : 2 61 5 
AU r S 7 terk Lot JS M T ' Geuijen Cecile A W; van aen Berg Jose G; Claesspn N< <e • 
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k " - * rell surfare prttein tnat :eO:rcs r: - :, - • - > ■ * 

superrarr.ily. It outs —pie:-- with toe lao.inm-r ir.d- ? ' 
integrins a-p.r.a :r. etal , - • • ^' > et ;1 ano a Imna 0r.et a4 - 
■tuistriouted with there integrins m rr.anv tissu-s ~~ - - ^ 

re^-rtatri:: inter a :t i :ns . In : . study we s;,:w tnat CI ill >::. als" - 

F -~* z ~* ::::.p-e:.:es with to- la-inm-cindin^ integrin 

alpha7betal. One strength of this mtera tti :n is ;:or -or - - 

:r - a ~ r — -Ipnal-oetal. 0:o.p le:-:es :: a 1 n h a 3 r ~ a I a ~ t '- - •-" - - ■■ " 

anc alpha7betal with 001:1 are enallv w-Il : : rot--: w— - • " : " " 

5 ^ llre "Giants :f tne alpna3, alpnaO'anu alpha7 suouoito* 
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.. ....p_~x _:rmati:r. is a::e::ea cy :v::a:;::.s tr.a* : : event 

- tr.e integrin alpnac subuni t . li-:e the excress i - - * -~ 
f:lpr.a5betal a:.:: alphacretal, express:;:. ;: alpha7betal ;:. hid 
:e„s results ir: ir.sreasec levels :f 111: 1 at its surra re. Twc 
integrin lamirir. resetters, cyscreglyear. ana tr.e pclvterciae sr. 
'.-.nicr. the ustr.eran bleed ereup sr:;:e:.s are exrresses, are ,1s: 
celccaiized with CD151, cut he asseeiatith with CE131-alc^ce*- " 
complexes uas fcunu with biochemical ar.aivsis. The ar.ri-r-- ~c ; 
TS151R detests ar epitope at a site at which CD151 interact s "with " 
integrins, ana therefore it cannot reaot with CD151 when it is 
heund to an integrin. Comparison of the straininc ra*-^-^ 
produced by TS151R v.ith that cy of an anti-CClll anticodv res: am e in z a 



epitope outside the binding site 



^ r - 



ne st: 

ifiti-cri51 antibody recognizing 
revealed that rest tissues 



expressing one or -ore iaminir.-bir.di.ng integrins reacted " wr " 
rib cut not with TS151R. However, srr.ooth muscle ceils that excress 
alpha7betal and renal tubular' epithelial cells that excress 
a-ph36betal were stained equally well by TS151R and P46 . These result^ 
saggest that the interact! ens between CD151 and laminin-binaina 
integrins are subject to cell -type-specif ic reauiaticn. 
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AS Tne integrin alpha 7 beta 

1 ic:urs in several cytoplasmic alpha 7A , 

alpha 7B and extracellular solice variants 

(iUlha(lXl), alpha {7X2)), which are differentially expressed during 
aevelcpment or skeletal and heart muscle. The extracellular variants 
result from the alternative splicing of ex:ns XI and X2, correspond^ 
a segment witnm the putative ligand binding domain. To study -he 
speciricity and affinity of the X1/X2 variants to different Laminin 
isctorms, soluble alpha (7 : beta {1) 

complexes were prepared by recombinant coexpression of the extracellular 
domains tr the alpha- and bet a-subuni t s . The binding of these complexes 
to: purified ligands was measured by solid phase binding assays. 
Surprisingly, the alternative splice variants revealed different a-d 
speoitic affinities to different laminin iscforms. While the alpha '7X2- 
variant bound nuch more strongly to laminin- 1 than the aip-a '?y- v^i,^ 
to- .atter showed a high affinity rinding to iammins-3 ana 
laminm-2, the major laminin isoform in skeletal muscle, was recognized by 
° ctn ^riunts, wnereas none of the two variants were able to interact wi~h 
laminm-5. A specific blocking antibody inhibited the binding of both 
variants tc a_i iaminins tested, indicatinq the involvement of common 
epitopes in alpha i 7X1 ) beta ( 1) and alpha ;7X2) 
beta:l). Because lEirrinin-b and -10/11 as well as 

alpna(7Xl, are expressed in developing skeletal and cardiac muscle, t'-e-p 
findings suggest that alpha f 7X1 ) beta ( 1 ) may represent 

a pnysiological receptor with novel specificities for iaminin-8 and -in 
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A3 Integrins are adhesion itclecules present in endorse- -i a 1 , 

decidual, and extravilious cytctr cpnoclast ;EVCI; cells! 

1: ; celi-c:ell adhesion as well as in adhesion between cells and ' r— : T 

or tne extracellular matrix, and they piav an important role ^ 

endometrial pnenotype change that occurs during the secreto-y pnase 

: : : S: - Sta5e of ^Plantation. At the beginning of pregnancy, the chanoTin 

integnn expression is synchronized with the trophobiast 

attachment ( embryo -endometrium interactions with integrins 

a-cha(v)beta3, alpha4betai, aiphabbetal, and alpha7betar and 

the embryo's invasion of the decidua (integrins 

aichaCbet a4-->alpha5beta l-->alphalbetal-->alpha4betal switch from 
przliterative to endcvascular EVCT) . Several diseases, including 
preeclampsia, intrauterine growth retardation caused by vascular problem 
-an 2 detective luteal phases, may be explained by anomalies in 
integrin patterns. 

Copyright 2001 £. Karger AG, Basel 
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HEMCA: ' : ' CD146 ^cwnregulates cell surface expression of betal 
integrins . 
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extracellular matrix prcceir.s. Exp ressi :r. : : e::.;.r: HE:-: SAM- s ~ : r" ^E" 
inhibited integrin- depe rue rot adhesion ana scream:-: ~z 
:irrcclasts :: lamirir 1, shewing tr.at this* phenomenon r.cc 
: r '- -y-F : asir.ic region. By contrast, 1-cell and scre.rV: - 

ricrcnectm depended cn tne HEMSAM iscrcrm expressed. ^:w' 
inm-ncprecipitaticr. studies revealed that the excressic- — -iv-v J 
acwnregulated expression of tne larr.inin-bindina integrins 
a^pnaScetal, aiphacbetal ana alpha7betal, a-d — * — i- 
receptor aiploaobetal trim the ceil snriace. Semi- rca- • -~ - — ; 
northern olot experiments shewed tnat the exoressicoo c: alr'-a-b-^ 
integrin rr.cdiiced by HE IMAM occurred at a translation — * 



maturation level. mus, our data aen.ons trate teat HEM 
— -ast adhesion by controlling betal integrin 
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ex P res?ea ^ skeletal ar.u cardiac r.-Is^les^ a- has beer. 
t0 . Ce a ^uciai molecule during myegenic cell migration a::u 
airrere-tia::::-. Absence cf integrin alpha7 sucur.it 
contributes tc a form cf muscular dystrophy in 
integrin alpha7 null mice, whereas specific mutations in 
the alpha7 gene are asscciatea in humans with congenital 
myopathy. To examine in more detail the ootential relp c~" 
mtegrin alpha7 in human-related muscular* diserde-s, w<= 
oloned alpha7 cDNA by RT-FCR frcm human skeletal muscle ~R\" ,-d 
tnen expressed the toil-length human integrin alpha7 

cDNA by transfection in several ceil lines including !•'?"-", C0^-~ a— 
N I H 3 T . ■ cells. The isolated cDNA corresponds to the ou-a- 
alpha7X2B alternative splice form. Expression of human 
alpha7 was farther confirmed by transfection of chimeric 
human, mouse alpha7 cENA constructs. Tc demonstrate the 
runctionality of expressed human alpha7, adhesion exDerir^-ts 
'Tu ^ansfe.ted MCF "' ? - Ils h *™ confirmed the specific binding of human 
alpna7 to laminm. In addition, mouse polyclonal and monoclonal 
antibcdies were generated against tne extracellular domain of h ur :an 
alpha7 and use: to analyze by flow cytometry MCF-7 and NIH3T3 
cells transfected with tne full-length of human alpha7 cDN* 
These results show for tne first time tne exogenous excression 0- 
functional full-length human alpha7 cDNA, as well as 4^ 
development of monoclonal antibodies against the human alpha7 
extracellular domain. Antibodies developed will oe useful for fu- he- 
analysis of human dis:rders involving alpha7 dysfunction and 
facilitate isolation if nuscie stem ceils satellite cells) and thereby 
expanu the opportunities for genetically modified transplantation 
treatment of human disease. 
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AB Tw:: distinct populations of myoblasts, distinguishable oy alpha7 

integrin excressitn have been hypothesized to give rise to two 

phases of ryof iter formation m embryonic limb development. We s-cw >-^~ 

tit sr. alpha7 integrin is detectable far earlier than 

prevU asly reported on both "primary" and "secondary" lineage myoblasts 
an:; myifibers. An antibocy (1211) that recognizes an intracellular 
etitjre avowed detection of alpha7 integrin 

previously missed using an antibocy (H36) that recognizes an extracellular 
~V lt: ~ p *- /ve founi that when myoblasts were isolated and cultured from 
different developmental stages, H36 only detected alpha7 
integrin that was in direct contact with its ligand, laminin. 
f'lore:ver, alpha7 integrin detection by 1136 was 

reversible and highly localized to subcellular points of contact between 
ny leasts and ^am mm-coat ed 2.8-microm microspheres. Prior to secondary 
my:firer formation in limb embryogenesis , laminin was oresent bu^ not \- 
c_:se proximity clusters of primary mycfibers thar expressed 
alpha7 integrin detected by antibocy 1211 using 

dectnvoiution microsccpy. Tnese results succesc that the -ining z* — - 
interaction preexisting alpha7 integrin with its 

liganc, laminin, is a major determinant of allcsteric -na-ce- - - ^ >-,.,••-- 
m an activated form cf alpha7 integrin capable of 

transducing signals from the ext raceliuiar\matrix ccmmensurarp — 
secondary myofiber formation. 
Copyright 2 301 Academic Press. 
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Enhanced expression :;f the alpha 7 beta 

1 integrin reduces muscular dystrophy 

and restores viabili'y in dystrophic nice. 
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Muscle fibers attach to laminin in the basal lamina using two dis^hcr 
recnanisms: the dystrophin glycoprotein ccmolex and the alpha 
7 beta 1 integrin. Defects in these 

ii-^age systems result in Duchenne muscular dystrophy 
•DMD), alpha 2 laminin congenital muscular dystrophy, 
sarcoglycan-relatea muscular dystrophy, and 
alpha 7 integrin congenital muscular 

dystrophy. Therefor*, the molecular continuity between t'r* 

extracellular matrix and cell oytoskeleton is essprCia 1 f-~- - 

ana functional integrity of skeletal muscle. Co -p S - m— ^"^l "^'^ 
alpha 7 beta 1 integrin 

c f n compensate for the absence of dystrophin, we excress-d m- 
alpha 7 chain in mdx/ utr { -/- ) mice that lack both 
dystrophin and utrophin. These mice aeveico a severe muscular 
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Pf^st-rely. Using foe muscle creatine .kinase cromtter, em — ■ 
S .P»3 "5X2 integrin chain was increased 2 . : -2 . 1 - f c 1 d in 
mux /utr >/-, mice. Concomitant with the increase m the alpha 
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kyphosis and the devemrme 
■ :. i me structure :f the neuron. 
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-mediates association of muscle 
alleviates many of the symptoms 
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Integrins are essential fcr the devel cement cf tee 

genetically tractable invertebrate creel : r oani sms , *n- • .• -.-->- 

laencrr.aicditis elegans ana tne trait fly Tresccnila melanc master . ' 

two integrins are present in 2. elegans: tne relative PGP 

binding mtegrin alphapac-2ret apat-2 , ccrresccnaina tc 

Trcsophila alphaFS2betaFS ana vertebrate aiphaocec al , ~ aiohaVbet al and 

alrmaBbetal, and one putative iamiuin bindma mtegrin 

airnaina-lbetapat-3, ecrrespendmg to 2rcsophila alcoal SlbetaPG and 

vertebrate alphaS'bet al , alphacbetal and alpha7betal . In tnis 

rovi f w ' tn€ function of this minimal set of integrins durincTthe 

development cf these two invertebrates is compared. Despite the 

cif :-: rences in bocyplan ana developmental strategy, integrin 

adhesion to the extracellular matrix is required for similar orocess^s- 

the formation of the link that translates muscle contraction 

met rrtvement cf the exos keleton, ceil migration, ana mcrohoaenetic 

inter a rtions between eoitheiia. Other integrin functions', such 

as > egclatim of gene expression, have not yet been experimentally 

demonstrate 2 in both organisms. Additional proteins have been 

:ha: actensed in each organism that are essential for integrin 

fun-.7t.im, including extracellular matrix liganas and intracellular 

interacting proteins, but so far different proteins have been found in the 

two organisms. This in part represents the fact that the characterisation 

cl tne full set ot interacting proteins is not complete in either svstem. 

ncw-rver, in other cases different proteins appear to be used fcr si-iia- 

functions in the two animals. Tne continued use of genetic approaches — 

iiientny prctems required for integrin function in these two 

mod.,-1 organisms should lead to the identification of the minimal set of 

concerned components that form integrin adhesive structures. 
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Taminin and alpha7betal integrin regulate 

agrin-induced clustering cf acetylcholine re tetters. 
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k3 :r - e :: ' :£:er: - - acetylcholine re:e:::r £ ATr.F.s m one c:s:-svr.ac- ^ 
nemcrane c: s-eletai muscle is an earlv development al e-e — — 
tcrmaticri cf the neurc-uscular runccion. Sever-: studies sr.-,; — 
^aminin, as well as neural agrin, car. ir.du.se ACh?. clustering ;• \ - 
mycfibers. We recently showed that see::::: iscferms • ~ • •- 
alpha7betal integrin (a receptor normally found at 

neuromuscular junctions; cciccalize ana rhvsicaily • - — ;. :. 

clusters in a i aminin-dependeric fashion. In contrast, induc^c- '■•] 
a 3 rir - slcne fails to promote localization of the integrin wi : * "* 

AChR clusters. Together both agrin and iamir.ir. enhance tr* — ~ - 

the integrin with AChFs and their amoregaticn into •;•.; — >- 

rur - Gr understand this meohamsm we investigated cluster format:::: and 

the asscc:at:cn or the alpha7betal integrin and AChR 

- ver ti:ne following induction with laminin and/or agrin. Our results show 
mat the alpha7betal integrin associates with AChRs 

early during the formation of the post-synaot ic membrane and that ianirC ~ 
mediates this recruitment. Laminin induces a rania stable associati — nf 
■ne integrin and AChRs and this association is independent of 
:lustering. In addition to ia:ninin-l, meres m Uaminin-2/4) is cres-rt 
roth before and after formation of neuromuscular -junctions and al^o 
-remotes AlhR clustering and col oca Li zation with the integrin as 
well as synergism with agrin. Using site directed mutagenesis we 
demonstrate that a tyrosine residue in the cytoplasmic domain of bo^r 
;*agr;>,A and .'f.agr; ; 7B chains regulates the localization cf tne 
integrin with AChR clusters. we also provide evidence that 
-aminm, through its association with the alpha7betal 
integrin, reduces by 20-fold the concentration of agrin required 
to promote A JhF. clustering ana accelerates the formation of clusters. 
Thus laminin, serin and the alpha7betal integrin act 
:n 3 concerted manner early in the development of the post-synaptic 
membrane, with laninin priming newly formed myofibers to rapidly and 
vigorously respend to low concentrations of neural agrin oroduced bv 
innervating motor neurons. 
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Camirir. alpha-; ana integrin alpha c are aprerulaaea ir. 

regenerating ay ay skeletal musrle: r rmpar at i ve excrossicr. : lami.oi' v 

integrin :s::: rms in muscles regenerating after —as:. :rau:v. 
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Tne expression of iarr.inin isoforms and laminin-bindinq integrin 
r~ rectors kr.:wr. to occur in muscle was investigated during myogenic 
mgeneratmn after crash injury. Ormparisrns were made between dystrophic 
i^PeJ dy/ay mice, wnich have redured iaminin alpha2 expression, th^ - 

n.rna... nttermater. The overall histological oattern of rea^neratm- 
arter crusn urury was similar in d / / iy and control mascle/bat proceeded 
i. =ster in dy.Oiy mice. In vitrt stadias revealed a greater y -Id of 
m:nonuclear re. is extracted fr:m dy 'dy mascle and a reduced proportion of 
desir.m-positive reiis upon in vitro cultivation, reflecting tne' presence 
o: mmairimatmy cems ana "pre act i vated" myoblasts due to orauna 
regenerative processes within -he endogenous dystrophic lesicrs/ Oa- — 
a.ophm was rot detectable in skeletal muscle. Laminin alpha! was crese- 
ir. bar-ement ::,-mcranes of mature myo fivers and newly formed mvotubes in 
cmtrol and dy/dy muscles, albeit weaker in dy/dy/ Laminin 
alpha! -negative my: genie cells were detected in dy/dy and corrrol muscle 
suggesting the inv : 1 vement of :ther iaminin alpha chains in early myoaenm 
diiterentiation, men as Iaminin aiph««I and alphas which were both 
transiently expressed in basement membranes of newly formed mvotubes nf 
dy/dy and control mire. Integrin betal was expressed 

or. enac thei ial cells, muscle f.oers, and peripheral nerves in urirou- d 
musme ana nr._ader.ed after crura injury to tne interst it ium where It 
recurred on myogenic and nonmyr genie cells. Integrin alpna3 was 
net expressed in uninjured or regenerating muscle, while integrin 
alphat was expressed mainly on endothelial cells and peripheral no— p. m 
uninjured muscle. Upon crush injury integrin aloha CI increased 
in ------- 

l€ 

integri 

Integrin alpha7 was expressed on muscle fibers at the 
my 3t< ndinous junction and showed weak and irregular excressien m t-;^^ 
rioeis. After erus.n injury, integrin alpha7 

expression extenaea to tne newly formed myotuoes ana seme myopl, sm 
n ; W :'y ~ a ~ V --blasts ana newly formed myotuoes were integrin 
alpha7 negative. Or marker difference was ebservea m 
integrin alpha7 expression between dy/dy ar d — ----- 

-f :e ! ei - er ^^Ourea or after crusr/ m j ury . Only lammm alma, .no 
mtegrm a.cr.at expressitn patterns were nctacly aifferm- b — w^ 
v ' : y "»trol mascle. mpressim :f com mtlooales was r - - 

ir " y - y: — ^p-cmlly in the mceretitiam of reaer.erat ir r a—-- • : 

r.ewm rermea myotuoes. In view cf the faster mvzaer.m r -a- ; ->^— - 
to server m ay- ay mire, -he rata surge?t that l.minin alma- "am 
integrin alpha-: support mytgeni: re aener at" i t n , 01: wev- -r , w- - --- >- 
-hese arrelerated my:genir efforts are a aire:*: rtr/e /.' • - - ~ ••■ > .- • -. ; 
lamt.nir. alpnal expressitn m ry ry mire, :r an a-rentaatitn : - / • - ' >/ 

regenerative events on f : : a 1 leeims in - - •• • .- o ~ ---- • * - .- r 

:m-5t;^t::r. 



u ~ cu ii-u^it.. upon rrasn injury integrin aiphaO increased 
in tne intersoitiam mainly on nrnmyiqenic cells/ mciuaina i^f - 1 -r^i-a 
Lejk:cytes f endcthelial cells, and t it rocias t s . In dy/dy V.uscle, 
mtegrin alpha6 occurred on sor.e newly formed myotuoes. 
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New discoveries have dramatically cnangea the way we accroach a-d 
acout patients with childhood muscular dystrophies ^ " 

kn aura ct order and organization seems tt be at nano a o — - 

aiseases wnicn previously seemed endlessly net erogene tus . We n, : .... 

y° : n 9 ^ s '= r ^ girls witn proximal muscle weakness, lar^ I- 
elevated serum CK may have any one cf a number of closely -^-I^ 
disorders which affect a complex cf mtera— ' rue p*x^i~^~^T"~ ' 
dystrophin-glycoprotein temple:-:. This ccmr lex Vinxs ~- ^^.V _ 

:f:^f:::r ^.* : - : V : ^ r -*--i*- Orients ,t:, Icrnenne c. 

- ' : - o^ .rtpnies .a:.-: dystrophin, ,;hile s;me a: mc- ii- r - > 

muscular dystrophies 'an ar chair term are defiri----- — 
sarccglycans and other proteins. Tne ' rtntept t rih-rrelat ec 

' r - ; - : tr - e ? — '/ :rphaned distal muscular 

dystrophies, or distal nvccathies, as th-v a — - --.--^ L 

s --~ rise ::: - : - r -' : ^ * - • --J^.s prttem, ovs f er 1 inf is" - ■ ->-^ 

ana expressed in -.an. We -:ntw little :f the funorimo -■ - • • ; -- c , L'l / 
r -'' ::: ' a: - Primates, mat its l:ss in m us m- has :ro;"m- • • : V --' ^ [I -l" 

^M S — tcge-er, — — a o n : DOM: IE an d m st 1 1 7 v' r'l ^ 
— — -j ------j. = ^- _n „r_s sac.-- gene r r: on :t . Tne 



'.genital muscular dystrophies ar 



e a 1 s 



we^-entrencned m :ur expanding rzneepts :: :rderlmess :f -::s-t,s 



:. a d d a d 



::erer: lr - zr - e - amir.ir.-al: r.al srair, a direct licura : : t;.- 
jystrcprir.-^lycsprcceir. simplex, sauces a firm :f muscular 
dystrophy .vri :h attests ir.far.t5. Aritrer variant ;f rzr.jer 
muscular dystrophy is ae::::e:.: the integrin 
alpha?, ar. impcrcart lamirir. receptor. Finally, ir: Fukuvam. 
congenita^ muscular dystrophy, tr.e deficient fuku-i- 
uer.e produ:t rr.ay also ce linked tc tr.e cusal lamina*,' i -> 

everrigraticr. cf reurcr.I ceils wrier lead tc mierop clygyria ir. tee rrair, 
arc at * re sane tic- cause basal larr.ir.a defects ir tre ex- -ace * 1-1^- 
matrix cf skeletal muscle, wrier leads tc muscular 
dystrophy. As we apprcacr tre rr.i 1 lerr ium, these cf us who ~-v* 

seer the transition from the pre-rr.olecular re t :, ~ c 1 e — ^ ^"211 ^ 

Krow that we leave rehire a great legacy cf chaos v no oreat lcs-\ ' ' ' 
replaced oy a rcurdaticr fcr conceptual organization which will serve 
estac^ifn new roots :or research as well as for the enriched p---i^ -- 

_ ^-i--.e. .ne future looks bright for cur field and our patients'* 

: v.i Cr.ec k lags: Hunan 
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Creatine Kinase: BL, blood 
dystrophin: DF, deficiency 
Dystrophin: GE, genetics 
"Extracellular Matrix Proteins: GE, genetics 
Gene Expression Regulation 
Gene Therapy 
Larninin: L F, deficiency 
laninin: GE, genetics 
^Membrane Glycoprot eins : GE, genetics 
Mu s c 1 e Con t r a rt i o n 

Muscular Dystrophies: CN, congenital 
Muscular Dystrophies: GE , genetics 
*Muscular Dystrophies: ME, metabolism 
Muscular Dystrophies: PP, physiopathology 
Muscular Dystrophies: TH, therapy 
Proteins: GE, genetics 
Proteins : ME, metabolism 
Receptors, Laninin: GE, aenetics 
CN 0 (Dystrophin); 0 (Extracellular Matrix Proteins:; 0 (Lami-ri« r 
(Membrane Glycoproteins); 0 (Proteins); C (Receptors, Larririn'- 0 
(rukutm.; EG 1.7.3.2 (Creatine Kinase) 

L6 3 ANSWER L H OP 4 : T MEDLINE 
AN 2000160712 MEDLINE 
DN 2C160~22 PubMed ID: 10694445 

:: The role of extracellular and cytoplasmic sclice domairs alpha7 

-integrin in cell adhesior ard migration on la~— -i-c 
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k= 7: " --s:rr lamirir-riroinc integrin :: s-ele* :al, sr. vr, - : 

reart rustle is alpha7betal -integrin, whi mh is 
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" •• ^ve.ttmer.taily :•-:..,:-•: .:: f f .■■-> _ — L , ■ ■ 

■ :: - cress£ - ir - Ooelet - roiscle. Irevi:uslv, v.- :-ve sr. mo. - - - - ' 

ey.prrss:::. or alpha7beta-integrin splue va: ; 

»-"-.-;ile Hz.KI?5 cells specifically induced cell Icecmccicr. :uo 
-• ;:: - i::ir -" : cu " cr: ::crcce::;c. 7c investigate the scecificicv ana - 

mecrar.ism cf the alpha? -media tea cell mecilitv, we excressea 
three alpha7- chair, cyt cplasrr.i c splice variants, as well as 
alpnaeA- ana alpna 63-mtegnn subunits in HEK293 cells ~ e -e w ^ 
shew that all three alpha7 splice variants contain — a — e V2 
dcmairi), as well as alpha 6A ana alphacB, cremate eel 1 'at t aehmen- a-d 
stimulate ceil motility on laciinm-1 and its El fracmenc. Del-- • . - . 



coplasmie domain (excluding tne GFFKR censensus sequence; 



alpha7B resulted m a less or the met iiity-enha: 



t rem 



no ever 



l5r!inin - 2/4 '--ercsin;, tne predominant iscferm in mature skeletal 
on...y alpha7-expressir;g cells showed enhanced mctilitv, w-erea^ 
ceils transfeeted with aiphabA ana aipha63 neither attached 'nor :-a^--d 
cn iarr.mm-2. Adnesion of alpha7-expressing cells to both 
lammin-1 ani laminin-2 was specifically inhibited by a new moroclc-a^ 
anticcdy ( 6 A 1 1 ) specific for alpha7 . Expression cf the two 
extracellular splice variants alpha7Xl and alpha7X2 in 

KEK2 93 cells conferred different motilities on laminin iscferms: Whereas 
alpha7X2B proir.cted cell migration on both iaminin-i and Iaminir-2, 
alpha7XlB supported motility only du laminin-2 and not on 
laminin-1, although both XI and X2 splice variants revealed simi^a- 
adhesion rates tc lair.inin-1 and -2. Fluorescence-activated -ell 
anai.ys.is revealed a dramatic reduction of surface excression cf a^o-a6- 
mtegrin suounits after alpha7A or -B t ransf ect ion; 
also, surface expression of alpha!-, alpha3-, ana alcha5-integrins 
was s^niricantly reduced. These results demonstrate selective resm^p, 
c a^pnab- and alpha7-integrins and of the 
alpha7 splice variants to laminin-1 and -2 and indicate 
differential roles in 1 amimn-cont rolled ceil adhesion and migration 
Copyright 2010 Academic Press. 
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^.paired axonal regeneration in alpha7 integrin 

-deficient mice. 
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interplay be:-.;eer. :rcwirc v:.:.c the ex: ra eel lul ir suics* rat- ;. 

F-*"-sl ::r directing axcr.al :-:::::w:r. r;r:r.: jrvel ; c.t.-r.t .u.o 
regeneration. Here we shew an important role- for the rear oral tell 
adhesion molecule alpha7betal integrin during 

peripheral nerve regeneration. Axctcmy lea to a s:rct: increase or this 
integrin cn regenerating rnstor ana sensory neurons, cot net on one 
normally nonre general in g GNS neurons. alpha7 and betal 
sutunits were present cn the axons ana their a rower, cones in the 
regenerating facial nerve. Transgenic deletion cf one alpha7 
subunit caused a significant reduction of axonal elongation. One 
associated delay .in tne reinnervat ion of the whiskerpad, a cerirheral 
targe: or the facial motor neurons, points to an imcortant role" f:r this 
integrin in the successful execution of axonal regeneration. 
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Al Iro 1 amir, in receptor alpha7betal is enriched at tne coco t en d : n : us 
1 "---ticr.s, ana nice with a targeted inactivate :: n : * o- alpha7 

^ develop a firm or muscular dystrophy that 
i r - • : Y -Hoots this structure. O, uit rastra ctural voOcouf- 
alpha7-ae:icient co re, in ccrnpariscn with wild-type ana o on nice, 
we attempted t: elucidate the role : r alpha7 integrin 
r ; r - r - e integrity ana functicn :r one myctencinooc junctions. 
Y 1 1 r a s t r u c t u r a 1 1 y , m y o t e n d i r. :. u s - u u c t o : o c : f a lpha 7 - d e : . ■ . • ;v 
-■-ycfirers l:se_ their inter ai cot at i :rs ano tne myofilaments our,- :r:m 
one s a r c c _ e mm a - m -a mo: r a n e , v; h e r e a s *: h e 1 a o e r a 1 o o :; e : tne m ■.■ : f i z -- r - 
rerr - : : : - corrnclcgi tally ncrmal. Tne nasement memrrane at the c . • • 
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_cr.:ti:ns m alpha7 - - mi re if s: • -tly ; : ,ur_d 

:::^r.;,';^-;.:s:::;.e.T.:s:ry nas ^::.::-:r-e: tr.at moe lamir.in .Ion : .. 
15 r zz - - — --ere • / instead, in th-_- : : ;•: ;f tr.e * mi; - * 

:en3=r - :: - -cr.crast, mice rave normal riveter. dir.: is - o — • , ■ — , 

"■ atrix ? — pattern alsc four.a in wild-type mice, r.cwevsr tr.e lateral" 
S12es 01 tne -VcriDers are severely damaged. These results sauces- 
tr.e alpha7betal integrin is a major receptor 

connecting the rr.uscle cell tc tee tender/ ar.d heirs tc orca— - * — e 
tyrtenamcus junction, whereas tne ays t rcchin-divccc rot -I- ™: []~. . 
necessary for the lateral integrity of tne muscle cell. 
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AE The alpha7betal integrin is a laminin-bindina receccor 

was originally identified in melanoma. ^Here/we show that, in 
cimnaliy derived mouse K1735 melanoma variant cell lines with hi :i" 
anci low metastatic potential, elevated excressicr. of alpha 7 

correlates with reduced cell motility, metastasis, and tumor mccm — 

' - - --7.es snowed similar betal integrin- -r. - r. lent 
a-.esicr. to laminir.-l and tne Er laminm fracment. However, * r.e 
m-tastati: M-2 re.ls rapidly migrated cr. laminm, whereas — - 
ntr.met,-atis 7-2; sells were minimally m:.t::,. L,minm-n : near : 
integrin profiles showed tr.at tne M'-l tells extress-d :: : 

amounts of clonal and aounuant clonal : w mm; — — -^-Z'-- 11 -V. " - _y... 

clonal ,uu alpha7 . Ey rontrast, C-2I ::ells expressed l;w r 
cr.detettac^e mvem clonal, alpnal, and alona^ out had u: • :• . • 

- alpha7. Ocnsistent with tne cratoir. cat-, N:r*n-rn 
: - analysis shewed tr.at levels :f alpha7 mRNA were nimnest in 

p:mmy metastatic variant :ells, whereas alpr.ac" message was n:t 
detetteu; m smotrast, alphac m?NA was elevated in tne nidr.lv r-^a"~- • - 
te^ls, wnereas alpha7 message was n:t detested. rr.r^d 



expression : : alpha7 ir. tr.e M-2 -lis s^cr^sei -11 m;t ill- , 
— -ir gr:wtr, ana net ,51 asis . 1 rllecti vely, tr.ese r-ults 1 r a i 1 a 
-.:ri:- : : ne.ar.tma -^:s::;- : a :.. : :;.ly : : r : ::eni : ,:,/; 

"rtnsta::: me^ar.cma pr.er.ct vce if ass:::a:fd v;i~r ••• - - 

alpha7betal lamir.ir: re:ep::r. 
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71 Sf.c(.r:c:ary reduction of alpha7B integrin in laminin 
alpha! ueficient congenital muscular dystrophy 

supports an additional transmembrane link in skeletal muscle. 
AU C:hr - F D ' Ma Y er U; Saner G; Herrmann R; van der Flier A; Sonnenberq a- 
S: rc kin L; Voit T * ^ 

CS Department of Pediatrics, University of Essen, Germany 
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A3 Tee integrins are a large family of heter cdimeri c t rarsnerrbra- p 

cehaiar_receptcrs v;nicn mediate tne association between the extracell- 

matrix UCM; and cytoskeietal proteins. Tne alpha7betal 

integrin is a major laminin binding integrin in snele^" 

ana^tardiac muscle and is thought :: re invtlved ir. nvcaer.10 

oifferentiation ana migration professes. Tne main tin:—:: r,r— - - 

alpha7 integrin are laminin-1 alphal-betal 

- gamma 1; , laminm-2 ' a 1 p h a 2 -betal - g amma 1 an:: laminin- 4 

a.pnaz-bet al-gammal . . Targeted oeleti:r. tf tne f :r ~f - 

alpha7 integrin sub unit ICCA" m mite leatis t: a 



: muscular dystrophy. In tne present studv we 



, Ve . 



nave invest 1 gateo tne exc ressi : t :f tv.m alternative srli 

alpha7B ana betalC integrin sutur.its, ir. nrmal ram an* 

5r:e '-* :a: — '■■ > - ir. vari:us firms :f muscular 

dystrophy. In n:rmal human skeletal musrie tne exr ressi :n :: 

alpha7 integrin sue unit atteareoi t: r:e ::--v-i : r. mental Iv 

regulate::: it v;as first •. - •• : at 1 years :f a::-. In vntras-, • 

retail integrin r:ulc re ie tetter: in immature an:: mature r ..• ~; .. 



2" " e : : r - ^ : -vtil skeletal mus tie -V 1: we - -IS ;-• • - • 

.r.e express:::. :: alpha7B integrin was s : ::ni : i ran: 1 v 

r -. u:e:i a - — --- ^ i = : " w_- ;. .ami:.:;, ale:.*!, tot::. 

uetioie.ot 2cr.ger.ital muscular dystrophy .CMC a-e ul 

years.:. However, this recuccicr. was not rtrreiated ;•;:;:. the -~ 
laminin alpha! chair, expressed. Ir. :cr.t.rast, tr.e exoressicr c"^-"^ 
-aminir. alpha! chair, was net altered ir. tr.e skeletal mus.^e c~" 
alpha7 knock-out rr.ice. These aata argue in favor tnat mere is 
ncr c; r - 1 ? ht correlation between the expression or the alpha7 
integrin canon: t and that of One lamir/in aloha! c~a^ i~ ei^'-er 
h '5' a : ° r riUrine ^trophic muscle. I nt eres t ingly fan dyst rcchlnorat noes 
;cuc..enr:e ana reocer muscular dystrophy; DMl/BMD) 
expression of alpha7B was upregulated irrespective of the level 
cf ciystrcchin expression as snown by a strong sareolertmal stainmo catte: 
even m young toys (age <2 years). The expression of the retain 
integrin subur.it was not altered in any of our oat rents with 
airr.erent types of muscular dystrophy. In contrast, 
sarcc lemma 1 expression if betalD integrin was significantly 
reduced ir. tr.e alpha7 integrin knock-tut mice, whereas 
tne expression of the components of tne DGC was not altered ^ e 
setor.cary loss ;.f alpha7B in 1 amir. in alpha! chain deficiency 
cefir.es a bi: chemical cnange in tne composition of the plasma memb-a-e 
resulting f r :m a primary protein aefitiency in the basal lamina. These 
findings, in addition tc the occurrence of a muscular 
dystrophy in alpha7 deficient mice, implies that the 
alpha7B integrin is an important lammin receptor within 
the plasma membrane which plays a significant role in skeletal musc"e 
function and stability. 
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The transition of ianinin from a monomer ic to a polymerized state i<= 
thouant to be a crucial step in tne development of basement membranes and 
IP. the case of s.-ce...etal muscle, mutations in laminin can result in severe 
muscular dystrophies with basement membrane defects. We 

have evaluated laminin rclymer and receptor interactions to determine the 
requirements tor laminin assembly on a cell surface and investigated w^af 
ce._uoar responses might be mediated by this transition. We found tioat on 
muscle cel. surfaces, hninins preferentially polymerize while bound to 
retep-ors that included dyst r oglyoar. and alpha7betal 
integrin. These reoeptor interactions are mediated throuoh 
lariimri COOH-terminal domains that are spatially and functionally dis^- ct 
from :iH2-terminal c olymer binding sites. This re oeotcr-facili tat ed 
se r l-assemcly drives rearrangement of laminin into a cell-associated 
p::-.y?onai network, a or: cess that also requires actm reorganization and 
tyrosine pnosphor yl at ion . As a result, dystroglycan and integrin 
redistribute into a reciprocal network as do cortical cytoskeleton 
components vinzulin and dystrophin. Cytoskeletal and receptor 
reorganization is dependent on laminin polymerization and fails in 
response to reoeptor occupancy alone (nonp :;lymerizina laminin 1 . 
Preferential polymerization of laminin on sell surfaces, and ^he ro^H., 
induction of cortical ar onit ect ure , is a cooperative process ipou- o-o 
xaminin- receptor Ligation, receptor- facilitated self-as«^b 
reorganization, and signaling events. 
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: : Mero;- in-positive congenital muscular dystrophy: a 

larot inbred family. 
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AB Large f ami Lie.-: with congenital muscular dystrophy are 

rire - We r "P :rt s =i.:r.ical, histopathcicgical, inmunccyt ocnemical , 
e-sot:cphyo.LO-:)gi-;«i, rodiclcgicai and genetic study of 10 cases affected 
^ :re " CMD -e^onjmg to two generations of a large inbred Palestinian 
fari.y. The disease showed autosomal recessive inheritance. All oatier.rq 
had -j-rneralcsed muscular weakness and hypotonia at birth without 
arthrogryposis. .hey had a relatively benicn clinical course with 
stabilisation if the clinical picture at different ages and a- va-iablp 
ae:jre.,s it severity. The pattern of muscle weakness and wasting was mc-e 
marke: m the proximo upper limb-girdle anc trunk muscles. Low^r limb 
mascU-s were mere mildly involved. Serum CK was normal or moderately 
iri: ' r ^ se : :1 - patients had normal intelligence, normal computed 

t cmco: apny CT; s tans of t he brain and normal somatosensory evoked 
p.teroials SEE). Electromyography (EMG) and muscle biopsy 
sncwe.i morphological onanges compatible with muscular 
dystrophy. Inr un ccyt c cnemis t ry for dystrophin, iaminin alpha 2 : £ 
mores. ri, and f:r Upha, oeta, gamma sarcogl vcar.s was normal. Lmkao- 
analysis excluded all tne Known loci for SMI, including Iaminin alona 2 u 
chrorn oc tree c qz , tne rUKuyama congenital muscular 
dystrophy lecus cn 9qc, the integrin alpha 

7 --ecu a cn chromosome 12ql3 and tne recently identified locus on 

The family we present is clinically and genetically distinct 
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The alpha7betal integrin in muscle development ana 
di i ease . 
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The alpha7betal integrin is a laminin receptor on the 

surface of skeletal myoblasts and myofibers. Alternative forms of coth 
the alpha7 and betal crams are expressed in a 

developmentally regulated fashion during myogenesis. Tnese different 
alpha7betal iscforms localize at specific sites on myofibers ana 
appear to nave distinct functions in skeletal muscle"! These functions 
ir.clude the migration snd proliferation of developing myoblasts, the 
formation and integrity of neuromuscular and myotendmous junctions, and 
the "gluing" together cf muscle fibers that is essential to the generation 
cf contractile fcrce. The alpha7betal integrin 

appears to be c :th directly and indirectly causally related to several 
rras:ie diseases. Enhanced expression of alpha7betal-mediat ed 
linkage of tne extracellular matrix is seen in Duchenne muscular 
dystrophy and may compensate for tne absence cf the 
cystrophin-mediated linkage. Dcwrregulac ion of expression cf tne 
integrin may contribute to the development of pathclooy in 
congenital laminin deficiencies. Mutations in* the alpha7 
integrin gene underlie additional congenital muscle oiseases. 7r.~ 
functional roles cf this integrin in the formation and stability 



*:ne neuromuscular and myotendmous ju: 



s ana its locale- ■ 



oetween fibers suggest tnat altered expression cr function 
integrin may eve widespread involvement in other tveravi^u 
localization of tne alpha7 oiene at human chrome scm^' 12 c"'"' i-'a 
dsefui^clue for focusing sue:, como-s. 
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1 : A : - ovel rir. of familial congenital muscular dystrophy 

in tv;c adolescents. 

K: M A; . Ai R«ye3s :i; lucsnall S; urtizberea J A; Al-Tu raikl v H; 0zc c 
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AB Ke re - c 3rr :>n tW:: Mothers (the product of first-degree consanguineous 
rarnaje; aged = 12 years; who presented witn severe hypotonia at 
birt.o, prcxima. nus:.e weakness associated with delayed motor milestones 
bit norma, cognitive function. Investigations (at 4 years of ag-} 
revealea mildly elevated serum creatine kinase ( CK) levels (300 and P24 
1 rj ' 1 ; u ' :r : -I- 1 - Muscle biopsies showed minimal change 
myopathy, no neurogenic atrophy but remarkable tyioe-1 fibre predominance 
: up to fc '----^ witntut fibre-type disproportion. Clinical examination at 
2 ^ and ; >'-3rs, respectively, stewed mild facial weakness and high-arched 
^; ate ir - :: - :zh P3-ients. Trie younger sibling also had ptosis bcr 
otherwise : ' :rm£l - external ocular musoles. They showed symmetric proximal 
rTUS ' i : V' W ff" neS5 an3 WdStin 9 ^sociated with calf-musole hypertrophy. Tney 
c:ulo walk independently. A repeat muscle biopsy showed 

advanced rystr:pnic changes in the younger patient at the age of 10 yea-s. 

ual.y i.l one remaining fibres were type 1. Im.munohistochenistry 
r '' vea V a n " rmal expression of tne dystrophin-qlycoorotein ccmolex Osr\ , 
<ystrcphin, beta-dystrcglycan, alpha- ;adhalin) , beta-, oam~a-, 
ano de.ta-sarccgiyean, iaminin-alpna2 chain imercsm: and syr— orM^n 
Mlld ciystr.-phic features and type-1 fibre predominance [92. l<) wer- s^- 
m tne biopsy cf tne cider patient, wnereas immuricnis- o^hemisr r*- 
snowed normal expression of tne DGC . Eotn cases also showed clear 
expression of integrin alpha7 at the muscle fiore 

sirrace and in tne blood vessels. Tnree years la^er, — - : --y.- •; 
wa. k, but witn difficulty, ano tne oloer brother snowed er.la-a™ — * 
t.noue ano ecr.oeardic graphic features of left ve— ri-u'a- di^--- 
caraicmyocacny. 
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The r.-scle-specific laminin receptor alpha7 betal 
integrin negatively regulates alcha5 betal f ibronec- i- 
receptor function. 

Tomatis D; Echtermayer R; Schcber S; Balzac R; Retta S R; S-- — - 
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alpha7 betal is the major integrin ccirplex 

expressed in differentiates muscle cells where it functions as a la-i^ 

receptor. _n this work we have expressed the alpha7 

integrin subur.it in CHC cells to investigate tne functional 

pr:perties of this recept:r. After transfection with alpha7 CHO 

cells acquired tne ability to adhere and spread on laminin 1 consistent 

with the laninin receptor activity of the alpha7 betal 

. alpha7 transfect: acts, h:wever, showed a 70? reduction i- the 

ab ^ lty t: ;. " dr : ere :: t"i.tronectin and were unable to assemble a fibronectin 

t-; 1X - T:i * ae ? ree of *"^u-ion was inversely related to the level of 
alpha7 expression. To define the mechanisms underlying this 
acnesive oefect we analyzed surface expression and functional properties 
o_ tne alchaS betal fibrorie:tin receptor. Althouoh cell surface 
expression of alphao betal was reduced by a factor of 20-25^ in 
alpha7 transfectants compared to control untrans f ect ed cells, tM« 
slignt reduction was not sufficient to explain the dramatic r-u - ; - — 

^hesion ;7D*. 3n d matrix assembly (close to 100*). Binding S r U V« 
ShyWea tnat th t aff ^ ity 1251-ficronectm for its surface receptor was 
decreased cy ocO m alpha7 trans feet ants, indicating tnat the 
dipnab betal integrin is partially inactivated in 

tnese cells. Inactivation can be reversed by Mr;2-, a — . ... 

increase integrin affinity for tneir ligands. In fact, 
incubation of cells with Mn2- restored ficrcnectm binding 
adnesion to f iorcno coin, and assemble of fibronectin tr-v ^ J ' 
alpha7 transtectants. Tnese data indicate tnat alpha7 
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TI A functional rile for specific spliced variants of the alpha7betal 

integrin in acetylcholine receptor clustering. 
AU Bnrkin D J; Gu M; Hodges E L; Campanelli J T; Kaufman S J 

CS department of Cell and Structural Biology, University of Illinois, Urbana, 
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The clustering of acetylcholine receptors (ACnR) on skeletal muscle fibers 
is an early event m the formation of neuromuscular junctions. Recent 
studies show tnat larr.inin as well as agrin can induce ACnR cluscemma 
Since the alpha7betal integrin is a major laminin 
receptor in skeletal muscle, we determined if this integrin 
participates in laminm and/ or agrin-induced ACnR clustering. Th* 
alternative cytoplasmic domain variants, alpha7A and 
alpha7B, ana the extracellular spliced forms, alpha7Xl 
ami alpha7X2, were studied for their ability to enoao- in A^-R 
clustering. Immunofluorescence microscopy cf C2C12 mvofibers snows ^rv 
tne alpha7betal integrin coiocalizes witn 

lammin-induced ACnR clusters and to a much lesser extent w:v. 

acriu-indnced ACnR cl asters. However, together laminm am m-m — 

a synergistic response anu all ACnR eclccalize with tne integrin 
* ----- = ~se mouses tne physical association of tine integrin 
: - "i?r. mncentratmms of anti-alpha7 antirmimc - "m iom 

:mccamzaticn m me integrin with AC hR musters as well as — 
ennanoec response promoted by cm laminm mv: ammn. Emmmm; the 
integrin witn mm mm rent r a 1 1 : us o: mm-alpha7 antihodv 
mm.iates muster formation ir. tne ms-um of a::rm or laminin. 
r tne alpha7A anu alpha7B ovmtlasnm am mn 
variants muster witn ACnR, only those is: f orms mntaiuiuc 
alpha7X2 extracellular comam were active. Inese results" 
cemonstrate that the alpha7betal integrin nas a 

pr-ysiolomc role m 1 aminin-mcu ce c A Col olusmmm;, mat alternative 



AB 



r. a d a a a - 1 1 1:1:5: 

integral this function zz the alpha? Anam, :: . : 
; : - a: — "-unir., agrm, and tr.e alpha7betal integrin 

ohteract in a ccrom. zr. :r oonvergent pathway ir. the icrmatior 
neuromuscular junctions. 
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kB In --"--s present investigation the effect cf 1 a-c>a 2 = 2 — - — 
expres-i :n cf the integrin iaminin receptor on the' melanoma^-- 
iihe 3r-MEL-28 has roeen examined. Che SK-MEL-25 cells were sh-w- — 
contain nign-af f init y receptors for 1 alcha, 21 -OH) 2D3 ano 
pr^iireration was found to ce inhibited m a uc se-uecenden- ra— - 
re " . c ^ se tc tr " e ^rr.cr.e. Csmg monoclonal antibodies against — , r - .. 
c-s;c-u:.i: or one integrin Iaminin receptor, immune eye o chemi s t r v 



demonstrated tha- 



exposure cf cells to 1 alpha, 2 5 'CH } 2D3 for o oh 



a reduced staining intensity. Cms croser vac i or was furth-r --^ t^". 
"'" : ~ : ar ' a ^ ;s:s ' wxere a cose- repenoent decline cf aim. f > v ^' 
w = ' :::t :;y;- aoco-r treatment of the cells with 1 alp n a , 1 3 AH. 21 "': : r' 
: - - - • FACS-analysis w^s terfcrmed ir. :ry- * — 1 ., 

it was found that one level of alpna c-su::units "on t ne ' oel " su^f a : e " w J" 
Educed ":re than 4.0 . Additional investigations mcluuinc Northern 
^1^ : =~=-yses of poly .A -FNA extracts ale: snowed a d : se-der. endent 
reduction or a.pna 6 mPNA. Interestingly, the decrease of alma 
-Agression on one surface of CH-MEL-l: melanoma cells was accomoar"-c : 
reduce:; ability oo one cello to aonere to an artificial casement mem;orar. 



- : - ■-■■"-s::r., c.oe creser.: irves - i cat i cr. shews that besides r.avir.c v 
arciprcliferari"e effect cr CK-MEL-1: mela.rcma cells, 1 

^-p:^, 11 .CH) DDI is alsc arie :; inhibit -he surface excress:::. cf cure 
^F^a c-suburit cr the integrin lar.ir.ir. resect cr. Mere ever, the 
results strergly ir.dicate that 1 alpra, 15 ;CH : 113 exerts its recnlarerv 
effect cr. the alpra 6-sabnnr at the transcriptional level 
rither than at the protein level. 
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Mutations in the integrin alpha7 gene cause congenital 
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The casal lamina cf -us.:le fibers clays a crucial r;> — — - ' — 

ana function cf skeletal muscle. Ar. important lac.ir.ir. rececccr ir; ~us-l- 
is integrin alpha7betalD . Integrin 

betal is expressed throughout the body, while integrin 
alpha7 is more muscle-specific. 7c address the role cf 
integrin alpha7 m hurra:: rruscie aisease, we determined' 
alpha7 protein expression in rruscie biopsies from 11": 
patients with unclassified congenital rryopatny ana congenital 
muscular dystrophy by inmtur.ceyt ochemis t ry . We found 
three unrelated patients witn integrin alpha7 

Deficiency and normal iammin alpha! chain expression. To determine if 

any :f these tnree patients nad mutations of the integrin 

alpha7 gene, 1TGA" 7 , we cloned and sequenced the full-length human 

II3A7 :DNA, and screened the patients for mutations. One 

patient had splice mutations on both alleles; cne causina a 21-bp 

i riae r-t i or. in tne conserved cys teine-rich region, and the other causing a 

93-fcp deletion. A second patient was a compound heterozygote for the ^ same 

i?2-tp leletim, and had a 1-bp frame-shift deletion on the other allele. 

A th:r ^ flowed marked deficiency of ITGA7 mRNA. Clinically, these 

patients shewed congenital myopathy with delayed motor milestones. Our 

results aen: est rate that mutations in ITGA7 are involved in a form of 

congenital rr y o p a t h y . 
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Interact! in of integrin alpha 7 beta 

1 in C2C12 myotubes and m solution with lam.inin. 
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: r ~ r -~ cimer :; integrin alpha 7 a. : 

beta 1 is ma;o: lammm-: mom : r-:e:::r m s-lr.al 

:5r - e - ;: - studied iuteracrims s: integrin alpha 
7 beta 1 with the extracellular matrix protein 

ami.om in solution ana in intact cells. Integrin alpha 
7 beta 1 bound tc EHS laminir ; laminin- 1 , 
composed of alpha 1, beta 1, and gamma 1 chains*, en 

riot to endogenous laminin expressed in G2S12 .tc/o tubes. ncrme — o"- 
analysis demonstrated tnat C2C12 nyotuoes synthesized lammin-~ am --• 
beta, and gamma subunits mRN'As . C2C12 larr.inin was, howeve- 
mmunciogicamy distinct from EHS iammm; it was not recoaniz-d b" ^ 
anti-.ammm-l monoclonal antibody, whereas 5-2 ana LT3 ant ibedies" >— i 
:^ a : ly / ;eli with :2:12 ^ E - laminms. Following aeglycosyl at i on " c 
=.H.: .arnmin, separation or one subunits by SIS-PAGE, Western blc— 
partial ammo acid sequencing or the protein cards, tne entice ^^„ Lz ^..; 
b y —'3 antmocty was localized to the gamma 1 laminin chain. ^cliowmc 
binding m vitro, the complex of EHS laminin and integrin 
alpha 7 beta 1 was subject to 

chemical cross-linking. The two proteins did not undergo cross-linking — 
the cel. surface, consistent with the fact that in intact, ^est-a 
myo tubes integrin alpha 7 beta 

1 interacted poorly with EHS laminin, which may reflect a limited 
accessibility of integrin alpha 7 

beta 1 ir. the membrane to laminin or an inactive state 
of the integrin. 
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AE Rue alpha7betal integrin is the primary lar.inin 

receptor on skeletal myoblasts and adult myofibers. It has distinct 
functions during muscle development and contributes to muscle structural 
integrity. We have studied this integrin m cases where 

expression of dystrophin or lammin are compromised. Immunofluorescence 
demonstrates an increase in alpha7betal in patients with 
Duchenne muscular dystrophy ana in mix mice that lack 

dystrophin. Analysis of RNA from mdx mice and from patients with Duchenne 
anj Becker muscular dystrophies indicates that the 
increase m the alpha7betal integrin is regulated at 
trie level of alpha7 gene transcription. In contrast, 
the levels of alpha7betal integrin are severely 

diminished in patients with lammin alpna2 chain congenital dystrophy 
muscular dystrophy and in dy/dy mice that alsc do not 

make the alpha.' laminin chain. Analysis of RNA from the hindlimbs of 
dy.'dy mice demonstrated that in the absence of laminin alpha7 
gene transcription is inhibited and limited tc specific 

alternatively spliced isoforms. We suggest that* the increased exoression 
of alpha7betal integrin in the absence of dystrophin 

compensates for the reduced dys trophm-mediated linkage of fibers with tne 

basal lamuna and modulates the development of pathology associated with 

these diseases. The decrease in alpha7betal integrin 

and its transcripts in the absence of lammin likely contributes 

to the severe myopathy that results from laminin aipha2 chain deficiency 

and suggests that laminin-2 regulates expression of the alpha7 

integrin gene. The role of the alpha7betal 

integrin in muscle integrity also suggests that compromised 
expression of this receptor may underlie as yet undefined myotomies . 
CT Check Tags: Animal; Human; Support, Non-U. S. Gov't; Support, U S Gov't 
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7: 1-ight-mioroscopic study of tne beta 1 integrin 

sucur.it in unman skeletal muscle. 
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The beta 1 integrin subur.lt is identical 

with the CD29 antigen, which is found at tne surface 



.oncocytes . 



Integrins are involved in sell-sell and sell-matrix adhesic 
mediate neuronal attainment ana neurite outgrowth m response to 
extracellular matrix proteins in cell culture systems. A few analyses of 
beta 1 integrin sobunit have ceen done on 

developing and regenerating skeletal muscle in animals; but sell culture 
systems and animal models differ in some respects from human skeletal 
mascie in situ. The expression of a beta 1 

integrin s ubur.it variant in n urn an skeletal muscle was reported 

merely by Western olio analysis. Dur present study, performed with 

i minu no n i s t o chemi c a 1 procedures, attempts to demonstrate the expression of 

tne beta 1 integrin suounit in developing, 

normal adult, and diseased human skeletal muscles. The results 
demonstrated that tne beta 1 integrin 

suounit is expressed in developing, normal adult, regenerating, and 
denervated human skeletal nusoie. In developing muscle, the beta 
1 integrin suhur.it was observed in musole cells at least 
from .12 to 16 weeus ■: f: gestation. In muscular dystrophy 
and inflammatory myopathy tne beta 1 integrin 

.■sue unit staining occurs in basophilic muscle fibers. Furthermore, the 
beta 1 integrin s Cr an it is expressed in mature 

faf-t twit oh type Z facers, and in denervated myocytes in neurogenic 

muscular atrophy. on serial sections, the beta 1 

integrin = ubur.it, N-CAM (neural cell adhesion molecule) ana 

tnimentin are expressed in identical, muscle fibers. However, in mature 

fast twitch type 1 fibers tne beta 1 integrin 

surunit is expressed exclusively and in neurogenic muscular atrophy 

tnimentin expression is weak. In conclusion, the beta 1 

integrin suhunit, in nnman skeletal muscles, probably plays a role 

m the growth morphology and innervation of developing, regenerating, and 

denervated myocytes. Furthermore, the observation that the beta 

1 integrin suounit is enriched in mature fast twitch 

tyre 2 fibers indicates that the beta 1 

integrin suburiits may play a role in transducing mechanical forces 
T -■ extracellular matrix proteins. 
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AB Integrin alpha 7 beta 1 

is a specific cellular receptor for the basement membrane protein 
lammm-l 1 refs 1,2-, as well as far the laminin isoforms -2 and -4 (ref. 
3. . one alpha 7 sabumt is expressed mainly in 

skeletal and cardiac muscle ana has been saggested to be involved in 
differentiation and rrigraticn processes during myogenesis. Three 
cytoplasmic and two extracellular splice variants that have been described 
are develc p mentally regelated and expressed in different sites in the 
muscle. Ir. adult muscle, tr.e alpha 7A and 
alpha 7B suounits are :: : ncen t rate d in myotendinous 

junctions tat can also re detected in neuromuscular junctions and along 
the sarcolemmal membrane. To study the potential involvement of 
alpha 7 integrin, durin: myogenesis and its 

role in mus ale integrity and function, we generated a null allele of the 
alpha 7 acne (Itga7) in the germline of mice by 

ham: lag:- as recombination in embryonic stem (ES) cells. Surprisingly, mice 
ham:zygaus far the mataaian are viable and fertile, indicatina that -he 
alpha 7 beta 1 integrin is 

n:z essential far my 0 genes i i . However, histological analysis of skeletal 

muscle revealed typical symptoms of a progressive muscular 

dystrophy starting scan after birth, but with a distinct 

variability In different muscle types. The observed hist cpat hole gi cal 

changes strongly indicate an impairment of function of the' myotendinous 

jun rtions . Tnese findings demonstrate tnat alpha 7 

beta 1 integrin represents an indispensable 

lanaage between the mas :le fibre ana tr.e extracellular matrix tnat as 
independent of the cyst rophm-dys t r a giycan camp lex-meda at ed interact— : 
cytcskeletcn watt the muscle casement memcrane. 
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human intestinal cells and enterocytic differentiation. 
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BACKGF O'JND u AIMS: sell- 1 amir.in interactions are principally mediated bv 
specific membrane recept :rs cf the integrin family. The 
integrin alpha7betal is :ne of them. Its expression in 

the intestine has not yet been investigated although it appears to be a 
key element in muscle cell differentiation. In this study* the expression 
of its three knewn issforms has been analyze:! in developing and adult 
small intestine and in intestinal cell lines. METHODS: The expression cf 
the integrin alpha7betal was analyzed by indirect 

immunofluorescence, Western blotting, immuuoprecipi t at ion , and reverse- 
transcription p; iymerase chain reaction. RESULTS : The 
alpha7B isoform, but not the alpha7A and C isoforms, was 
detected in intestinal epithelial cells. In vivo, tne cresence of tne 
alpha7B submit was closely paralleled witn ; 1 ;■ ac sails: * 
differentia-: ion ::ha r act e ri s 1 1 cs curing development 'and 
crypt-villus axis in the adult small Intestine and (2) 
functions in the re-differentiated colonic epithelium*, 
expression of alpha7B was also shown to correlate with 
acquisition of enterocytic functions. In Catc-2 sells, 
alpha7Bbetal integrin was found transiently up-regulated 

sucrase-iscmal t ase expression . 00 NOUS IONS : 
these results suggest that alpha7Bbetal expression 
with numan intestinal cell di f f erent i at i ::. . 
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TI Integrins alpha7betal in .muscle fun -tier, and 

survival, disrupted expression m mercsin-aef icient ccr.aer.ical 
muscular dystrophy. 

Vacnon ? K ; Xu K; Liu L; Lcecuel F; Kayashi V; Arahata K; Reea 7 \- ••;_-,,>- 
0 M; Engvail E 

CS Tne Burnham Institute, La Jolla Cancer Research Center, La no' "a 
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AB M-.jtAticns :n aenes coding for dystrophin, for alpha, beta, gamma, and 
c^lts-sarcoglycans, or :or the alpha! chain of the basement membrane 
component merosin Olaminin-I /4 ) cause various forms of muscular 
dystrophy. Analyses cf integrins showed an abnormal 
expression ana localization of alpha7betal i so forms in myofibers 
or rercsm-def inert bur an patients and mice, but net in 

dystrophin-def icient or sarcogiycan-def icient humans ana animals. I- was 
shown previously that skeletal muscle fioers reaaire merosin for survival 
and functicn (Vachcn, P.H., F . Loecnel, H. Xu, CM, Wewer, a-d E 
Er.gval.. 1.096. J. Cell Bill. 134:1403-149'). Correction of merosin 
aefioiency in vitrc tnrough cell transfeotion witn the merosin alpha! 
chain rest: red the normal localization o: alpha7betalD 
integrins as well as my o tube survival. Cverexoression of the 
at. -opt is is -suppressing molecule Bol-2 also promoted the survival o^ 
nerosm-aeticient my: tubes, but did not restore a normal expression of 
alpha7betalD integrins. Rl: eking of betal 

integrins in normal my o tubes induced apoptosis and severely 

retraced their survival. These findings fa) identify alpha7betalD 

integrins as tne le facto reoeptors for merosin in skeletal 

muscle; !b ; indicate a merosin dependence for the accurate pyr — - — 

memcrane localization of alpha7betalD integrins in 

myofioers; ■ c provide a molecular basis for tne critical —1- — 

in rryofiber survival; and (d) add new ins i ants to tne re— o— 

neuromuscular disorders. 
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II The laminin-t miing activity of toe alpha 7 

integrin receptor is defined by deve lopir.entaily regulated sciicioq 

in the extracellular roam. 
AU Ziober ? L; Tnen Y; Kramer E H 
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The expression pattern of the laminiri-oinding alpha 7 
beta 1 integrin is de vel cpmental ly regulated 

in skeletal, tardiac, and smtoth muscle. Tne X1/X2 alternative spli^ira 
in tne extracellular domain :f alpha 7 is found in the 

variable regno between conserved alpha-chain homology repeat domains III 
an 'l IV ' -j implicated in ligand binding. To assess differences in 

Xl/Xl istiorm activity, we generated MCF-7 cell lines transfected with 
alpha 7-X2/XS cDNAs. Trans f octant s expressing the 
alpha 7-X1 variant adhered rapidly to laminin i, whereas 
t.oose expressmg alpha 7-X1 failed to attach. That 
alpha 7-X1 exists in an inactive state was establisned 
in assay/ using an activating beta 1 antibody that 
induced XI -dependent sell adhesion and soreadirc. Furo^-o^, 
activation if alpha 7 -XI was cell type specific," ana 
when expressed in HT1G80 cells, the integrin was converted intc 
a fully run st- trial receptor capable cf promotmc cohesion. Thus, 
expression of tne alpha 7-X1/X2 integrin is 

a - ovel mechanism tnat regulates receptor affinity states m a 
ce_-spe tific tcntext and may mcdulate integrin-dependent events 
curing muscle development and repair. 
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Mar.y aspects of myogonesis are believed to be regulated by myoblast 
ir.teraotions with specific somponents of the extracellular matrix. For 
example, laminin has been fount- t. :> promote adnesion, migration, ana 
piolireration of marmmalian myoblasts. Based on affinity chr omatoarachv, 
the alpha7betal integrin has beer, presumed to oe the 

ma;cr receptor mediating myoblast interactions with laminin. We have 
prepared a nene clonal antibody, 026, that specifically reacts with both 
tne /.I and the X2 extracellular splice variants of the alpha7 
integrin :hain. This antibody completely and selectively blocks 
aohesion and migration of rat L8E63 myoblasts on iaminin-1, but not n- 
rir r ;-tm. In contrast, a polyclonal antibody to the fibronecMn 
reoeptm, alphafbetal integrin, clocks myoblast adhesion on 
ficronectm, out not an iaminm-1. The alpha7betal 
integrin also binds ta a mixture of iaminin-2 and laminin-4, the 
:rajar laminin isoforms in developing and adult skeletal muscie'/Vut C2 6 
a rruch less potent innibitor of myooiast adhesion on the laminir -2 /4 " ' 
rrixture than on laminin-1. Based on affmitv chromat oorao - v/*w^ 
th5t this -ay be due to higher affmitv bmama of alpha7Xl " * 
I5.Tir.ir.-2/ 4 tnan to laminin-1. 
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Peripheral nerve i.ov: lvement in mer csin-def icient congenital 
muscular dystrophy and dy m:use. 
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Merosm, also called l.aminin-2, is an isoform of larriinin comprised 
alpna ±, beta 1 an:: gamma 1 chains. Deficiency of 

mer::si - alpha 1 chain was recently identified as the primary cause 
classical form :f rmgemral muscular dystrophy ( CMD ) * 

an autosomal roressive neuromuscular disorder characterised by 
muscular dystrophy mo brain white matter aonormal i t ies . 
Interestingly, rrer cs in-def ic Lent CMD ano its animal model ay -cu^ 
a, st accompanied by dysmyeli nation cf peripheral motor nerves. In 
pempneral r.erve, merosin is expressed in tne endeneurium surrcu-d^ 
Scnwann celi/myelin sneath, while the putative merosin receotors 
dystroglycan and alpha 6 beta 4 integrin are expressed in tne 
outer membrane of Schwann cell/myelm sheatn. T: Lm vr-- 
known fact that the deposition of laminin in tne casement moo :..>--••" 
essential for Schwann cell myelmatitn, tnese f memos mama — 
interaction of merosm witn dystrcglyoan ano/ or alone. 0 ret. 4 
integrin p. ays an important role in peripneral myelinogenesis ano 

s interaction leaos to peripheral 

tlmioal signifioanoe : 
= r.cy is als: disousseo. 
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Alpha7 integrm mediates cell adnesion ana rr.izrratic" 
on specific laminin is 3 forms. 
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The lammin-bir.ding alpha7betal integnn receotor is 

expressed an hi jh levels by skeletal and cardiac muscles and by C p-a- 
me^anocyti: cel.s. We nave assessed the potential role -he 
alpha7A B integnn iseforms in mediating cell adhesion 
ari:i utility and determined the laminin isoform specificity of t^is 
integnn. fcher. M3F-7 creast carcinoma sells, normally nonadherent 
t- lamir.m 1, were staciy transfected with cDNA for mouse alpha7 
L they arihored wit: - efficiency and migrated on laminin 1 subst-ar e s 

Function-perturbing minocicnal antibodies generated tc mouse 
alpha7 sukunit blocked both adhesion and miara~icn of 
alpha7 transfectancs en larrmm 1 substrates. Additional studies 
w-th MCF-5 trans fectants revealed that alpha7betal rinds well r c 
xdmmin 1 and tc a mixture of laminin 2 and 4 but not to laminin 5 
Importantly, alpha7betal was capable of promoting motility on 
bcth laminin 1 and laminin 2/4 substrates. However, MCF-7 eel's 
transfected witn eCNA for either alpha7A or alpha7B 

showed no significant differences in cell adhesion or motility c- * avi^L- 
1 suostrates. Although the role for the alternatively s P iicea cv-cp V a- V 
variants ct alpha7 remains unknown, the results establish -p*- " 
alpha7betal mediates cell adhesive activities on a >- s ~^ — -d 
number of laminin isofcrms. 
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TI Recognition of zryptic sites in human ana reuse lar.ir.irs by rat 
cscecciaste is mediated by beta ? ard beta 1 
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AB Laminir.s ray be encountered by osteoclasts and their precursors in 

casement rerbranes when they migrate tram periosteal vasculature during 
skeletal de-elcpnent ana in pathological situations. We nave exannea\he 
recognition by osteoclasts of intact iaminins ana their croteoiytic 
derivatives, ana analysed the mechanism of adhesion. Rat osteoclasts ra ; l 
t: rind intact mouse Era ge Ibreth-Hcim-Swerm (EHS) laminin (3i adhesion 
relative t" adhesion tc fcetal calf serum proteins) ana bind only weakly 
t:- native numan placental laminin (13%) cr human merosin (9*). Pepsin 
treatment c: native mouse EHS and human laminins increased osteoclast 
a dries ion. ^Rat csteoclasts adhered to mouse EHS laminin-der i ved PI 
fragment :,0%), fcut failed to bind the E6 fragment, which contains 
aunesiun sites rec<: gr.rsed by some integrins . Binding to human 
ana mouse Fi lammuns was abolished by treatment with RGD-cont ainmg 
peptides and required divalent cations, but not by YiGSR peptide. 
Ctmbinaticns of moruclonal antibodies to rat beta 3 and aloha v 
integrins recused rinding tc PI fragment by 91% ana to human 
Ijminin by 72s, der : net r at ing that the major integrin involved 
in rat osteoblast adr.esian to proteolysed laminin is aloha - * - 
Antiserum tc beta 1 integrin inhibited 

aunesion tc numan laminin by 4 0^ , but to PI fragment by only 8-; -his 
suggests tnat beta 1 integrins s . contribute 

tM osteoclast adr.es Lor. t a human laminin but orobably not rc " 1 frn a ^- 
The involvement of alpha v oeta 3 integrin was confirmed usmc a " 
recombinant human alpha v oeta 3 solid phase bindinc assav, aloha v b—- * 

b;.und tc mouse p 1 fragment and prot eclyt i cal 1 y dicestec rumen la~i-i- • - 

not intact lamin ins . ( AR37PA2T TRTN2ATE2 AT 251 W1R2S 
:T Chec>: Tags: Animal; Human; Support, Ncn-T.S. Srv't 
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AE The alpha 7 beta 1 

integrin was originally identified and isolated from 

differentiating skeletal muscle and shown to be a laminm-bi-ai-o r -o~d- 
Udvg et al. (1992) J. Ceil Biol. 117, 643-65~). Excression .: '41 
alpha 7 :iene arc protein are development al ly regulated 
curing skeletal muscle differentiation ano have "beer, us^d — ; 
ce_s at distinct stages of the myogenic lineage ; Georae-Weins- d- - ^ 

lev. -iol. 156, 209-229). Tne lactoside-bindir.g orcein L-d 
exists as a aimer and has been localized on a variety cf sells, in 
association with extracellular matrix. Curino mvocenesis - - * - - : 

is synthesized within replicating myoblasts cut ic'is\oct se—^-d' u—iR 
tnese cells oommenoe terminal differentiation ano fusion ir.-c 
multinucleate fibers oCoooer ano Farcndes, :. dd --- 

: -- >:€ - ' .{^iden ^ r^ifieo L-14 to myogenic tolls dated rn^rirn:. 
onoioits myoc^ast spreauing and fusion, suooestinc ovo — - L-"o 
reflates muscle sell inter a jt 1 c ns with the ^extra cellular ro-v - \. 
germane to myogenic development C::oer et al. 1991 = - ^ 

14 " • ^r.strate here, using affinity chr cmat :. :r at nv" and 

immir.oc^cts, tnat alpha 7 beta 1 * * 

' ^^rcnectm ano t: on, 1-14 leitm. L-14 ::.mds :: ,:tr 
-am.nm an:: t: tne alpha 7 beta 1 

integrin, ano it ran effectively mnirit tne . .. ,• - ; - . — : 
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recombinant Proteins: ME, metabolism 
. uir : r Cells, Cultured 

CK 0 :?:r,r ' :ne:t: - ; ; 0 Clalectm 1); 0 (Hemagglutinins); C Integrins 

, ; u cammm,;; 0 (receptors, Lamimn; ; 0 (Recombinant Pretend • n i 
integrin alpha7betal 

L33 ANSWER 4 3 CF 4b MEDLINE 
AN 94110197 MEDLINE 
DK 9411019'' PubMed ID: 3162763 
TI Alpha 7 beta 1 integrin 

is a romponent of the rnyot endinous junction on skeletal muscle. 
Au ta-o I 2; Lakonishok M; Kaufman S; Horwitz A F 

CS Cypartment of Biochemistry, University of Illinois at Urbana-Chamoaign II 
NC GM 2 124 4 i' NIGMC ) 

SO J 77 FINAL DF CELL SCIENCE, (1 993 Oct) 106 ( Pt 2) 579-RQ. 

J:-rnal sode : 0 7 52 4 5 7. ISSN: 0021-9533. 
C: EN7LAND: united Kingdom 
DT Jcirn:*!; Article; (JOURNAL ARTICLE' 
7 A English 
rS Priority Journals 
EM 199402 

ED Entered STN: 19940228 

Last Located on STN: 19 940226 

Entered Medline: 1994 0214 
^ Ionization against a "1 kDa band that st-tun f les with skeletal • • 

integrins nas resulted in an antibody directed acamst the avair 

alpha 7 integrin sub unit . One sreci f i tit v :f 

- r - e — :: ' :v •■■ss established :v ratterns t: u,-c- > * • 

:r ' ?s - rei - lv -V v;: - ^.tirtdies dir.ttec -;amsi rne : vt to lasm: ■ -; 

:r alpha 7 sytsplasmit detain, n settiir.s :: ' * 

; skeletal tussle the alpha 7 integrin 

enritnec m tne myotencmous : untti:n M77 . This i:.:aliza- — c 
u ni cue as neither tne aloha 1, alpha 1 , alpha 7, altna and alt ha v 
subunit .tsa^izes m tne my 1 1 enomtus -unstitn. Tne ois — l t'- r -~ ■ * 
alpha 7 subunit m tne MT 7 was examine:: our-.:: -mbrv— i- 
development, alpha 7 expression m tne "uns-i— : c 

::rs: 2??srer.t artunc embryo oay 14 ano'is ,lm:s"e:-: slusivelv c tne 



developing MT J at ::.:s s:,j,. alpha : 15 r-rressea wi — : ■ 

^ ::5:5 s : 5 -^--? the lur.ccicr.al area ::. earlier e::xrv:s l>.,,v . 

-i~e or appearance :: the alpha 7 sucur.it - 
::T: : :rrela:es W1 - i'serti- :f my: fieri! s ir.t: sucsar :: lerrr a " 

tensities and folding or the junctional nemcrare, , - 

alpha 7 integrin m this process. Vir.culir ^ ^ 

rrese - ^cughcur. development or tne myccer.dincus -notion, sue.-- - : 
tnat tne alpha 7 integrin recognizes a 

preformed cycoskeletal structure. Tne creserce or rhP alpha 
7 subur.it in the myotendineus -unction and the alpha 5 subu-> — 
tne adhesion plaque demonstrates a molecular difference bpt v -e^^e^ 
sdne-rens junctions. It also points to cossiblp c * i. — s • — -7". ; " 
specificity on musrle. Differences between these two"- 1 ur - < ^V^t 
ueve.rpeo further rsing an antibody against ohcschc:vrosu- ■• =v 2 ~ ■ 
rnosp.ootyrosine is tnought to participate in t he" oraani za^ a—'' 
stakiLi ration rr a ;:iesi or.s . The focal adhesion and 'the neuromuscular 
_ l 1T ' C \ lC J" OJt not tne MTJ ' contained proteins phosphorylated on tvres — 
-neck iajs: Animal; Support, U.S. Gov't, P.H.S. 

Amir. : ?.zii Sequence 

Antibodies, Monoclonal 

Thick Embryo 

Ihic -lens 

Fluorescent Antibody Technique 
Integrins: GE , genetics 
Integrins: IM, immunology 
* Integrins: ME, metabolism 

Mice 

Molecular Sequence Data 
Musm.es : EM, embryology 
"Musses: ME, metabolism 
Rats 

Tendons : EM, embryclcqy 
*Tend:ns: ME, met ar. <; 1 i cm 
Tissue listributitr. 
CN :: 'An- bedies, Monoclonal); 0 (Integrins); 0 (integrin 
alpha7betal ) 

L83 ANSWE? 44 OF 45 MEL LINE 

AN 933 63:24 MEDLINE 

DN '>;-3*5b:24 PibMed IE: 836(3188 

TI A new iscferm of the laminin receptor integrin alpha 

7 beta 1 is deveiopmentaliy regulated in 

skeletal musmle. 
A : -' CcliO 3; Starr L ; Q-iaranta V 

CS Department of Ceil Biology, Senpcs Research Irs^ru^, 

California 92C*37 . ^ 
NC CA4^8o8 1 NCI - 

GM4C902 MJI3MS) 

30 JoL'RNAL OF BIOLOGICAL 3HEM1STRY, ;i993 Sec 3) 26- '23'- " v • : 
Journal :ode: 2985121R, ISSN: 3321-9233. 
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E3 Entered STN: 1993133 3 

Last Tpdateo :r. STN: 1 - <" ' 1 ; • 
Entered Medline: 19 93193: 
AB Wit " ir M the ^tegnn fam.ily, there .re tv;c crruts : rerercrrs 

-"=;- — - -r.ese nous —crises one r.eter : cimers : : • 

beta 1, a.tr.s t beta 1, anc 



alpha 7 beta 1, 



:r uhich bind 



CT 



ragment cf 1 
.•.ich distir. 



ami.oin, or.:; whose alpha sucur.it 5 sr.::-; s ::r.i : i o ar.t 
- = - — se-quer.re level, alrMna 3 and alpna'c exis: 



: ~ -yttp-asmic comaics t-rmed A and b 



as 



^1 ar r 



suggest: 
esrcr.ses . 



and alpha t : is: 



tr - 5t tr - e V -- s y -cuple larr.ir.iu adr.esicu :: uistin_ 
report tne identification of a new alpha 7 m.RNA v;h: 
enooaes an alpha 7 protein isoforrr. with an alterr.a: 
cytoplasmic acmain. Basea on hcmcleov with aloha : 
this new isoforrr is classified as alpha 7A anof tne^ 
previously published one as alpha 7B. This resulo 
extends tne similarity between aicna 3, alpha cTand alpha 
7 iamiriir. receptor subunits ana suggests a corrrron ar:es-u o— - 
The alpha 7 beta 1 laminin 

receptor was proposed to be involved in myoaenic di f f erer-^ a - 
However, alpha 7 isofcrrrs were not investigated in 
tnat context. We detected the alpha 7B isoforrr m.RNA 

in ail tissues ana ceil types tested, including myocardial ana - . 

roscle. : n contrast, the alpha 7A isoforrr was 

electable exclusively in skeletal muscle, not in myocardial muscle c- 
cells :»r any ether tissues or ceil lines tested. Furthermore, i-- e 
differentiating skeletal muscle cell line S2C12 expressed only 
alpha 7B at the replicating myoblast staae and acquired 
alpha 7A expression upon induction of differentiation 
and fusion. Splicing of alpha 7B mRNA in C2C12 

o:curred shortly after myogenin expression and could be an indicator- nf 
pre tjressi :n through the program of skeletal muscle differentiation. 
Check Tags: Animal; Female; Support, U.S. Gov't, P.H.S. 
Amine Acid Sequence 
13a se Sequence 
:eil Lifferentiation 
♦Gene Expression Regulation 

Integnns: CH, chemistry 
*Integrms: GE , genetics 
Integnns: ME, metabolism 
Kinetics 
*Laninin: ME, metabclism 
Mice 

Mire, Inbred 3 A LB C 

Mi re, Int red C5 7BL 

Molecular Sequence Data 
*Mus:ie Deve lopment 

Muscles : "JH, chemistry 

Muscles: ME, metabolism 

Myccaruium: CH, chemistry 

Myocardium: ME, metabolism 

Organ Specificity 

Polymerase Chain Reaction 
RNA Splicing 

FNA, Messenger: AN, analysis 

RNA, Messenger: ME, metabolism 
0 'Integnns!; C 'Laminin;; C RNA, Messenoer; ; " ' 
integrin alpha7betal ; 
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93139147 me:i:ne 

93139147 ruoMeu IS: 1283164 
——cc^licacirr. ana molerular -.ssoria- 
tne surface z f mouse ana human myotuc^ 
licks on C; Arau A; 'orris C E; Simon r 
lecartment of Experimental Path: 
Mr" . 
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P2 Entered Si::: 19-3:312 

las~ Created cr. ST:;: 1-96112? 
Entered Medime: 19m 1224 

A5 In Cucherme muscular dystrophy . 2X1 '. , deficiency c-" 

the protein dystrophin results in necrosiT If mus cie .veneres, asscciacec 
witn lesions in tne sareciemma and surroundina nasal lamina. - v ^ r -, c ^~ 
has been proposed to ce a major component or the sub-sa — o 1 e*-- = 1~ * 
cytoskeletcn involve c: in maintaining the integrity of the^vo^ibre ol 
membrane, and is kncv;n to associate with a croup of sarcolemra] 
glycoproteins, me c: which exnioits high affinity binding to the basm 
l,mma ccmpmerc. lammm. Hcwever, a airect cr indirect transmembrane 
association if :ystrc P h.in in nestle ceils with tne my o fibre basa" lam — a 
r ]- •• ::: ceen -enonstiated. To address this question we have examined 
aystriphm immun is : ammg anc immunoprecipitat ion oatterns in cultured 
m: ' us - hr ' z nui[13R my:.tubes in comparison with that of the basal lairina 
o,irp:nent, Ian.ir.im Dual -immune! at elling revealed virtually complete 
c:-l:c=dizaticn of aystriphm on the inside surface of the muscle eel] 
sarmieirrra with plaque? and veined arrays of laminin accumulative: c~ m- 
extracellular face. This pattern of laminm and dystrophin distribution 
was distinct fr-.m tnat of other cell surface moleiules expressed in 
myotutes such as tne neural cell adhesion molecule, N2AM, and rhe 
beta 1 integrin re lector, and 

immuriotrecipitaticn of dystrophin from solubilized my d tube extracts 
resumed in co-purification of laminm HI chain confirmina an associate 
oetween these two components. The results thus provide the first direct 
ceimmr evidenoe or a transmembrane linkage between dystrophin in -he 
sarcolemmal cyt : s ke ie ton with laminin in the overlying basal lamina 
Wnile tne immune cytc chemi cal distribution of laminm was apparently normal 
ir. dystrophin- deficient muscle cells, elevated levels of soluble laminin 
were present m ext raits of max compared with normal mouse sk-le^al 
muscle. (ASSTFAJT TEUN lATED AT 25: WjRDS) 

CT C ; ,eck Ta ? s: Anin.al; Comparative Ctudy; Human; Support, Non-U. S. Gov't 
Am in: A t i d S e q u e n e e 
Antigens, CL2 1 

Cell Adhesitn Molecules, Neuronal: AN, analysis 

Ceils, Cultured 
*H ystr iphin: AN, analysis 

r.ystrophin: IP, isolation & purification 
Integrins: AN, analysis 
* Laminin: AN, analysis 

laminin: IF, : s 1 1 1 1 1 • n & curifieamor 

Ihce 

Mice, Inbred Co 7 EL : ME, metabolism 
Mice, Mutant Strains 
Microscopy, Fluorescence 
Molecular Sequence lata 
mMiscle Proteins: AN, analysis 
"Missies: 2H, chemistry 

Muscular Dystrophy, Animal: ME, metabolism 
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L98 ANSWEF 1 OX 1 WE IX ( Z) 2003 THOMSON DERWENT 

AN 2002-674967 [71] WPIX 

DNN N2002-533677 DNC C2002-190172 

TI Identifying individual exhibiting syrptors of muscular 
dystrophy, for diagnosing ana treating muscular 

dystrophy, by detecting transcription or translation product of 

alpha7betal integnn gene m a tissue sample. 
DC BO 4 r l»j SO 3 
IN KAUFMAN, S J 

PA i. >:A jF-T ; KAUFMAN S J; (UNIT) UNI'/ ILLINOIS FOUND 
CYC 9 1 

PI WO 2C0i:>66^9 AS S KH08.:9 200271)* EN 5 3p G01N333-68 

RY ' : IC CH - --^ DK EA ES FI FR G3 GH GM GF. IE IT KE LS LU MC vw v Z 
Nl OA ?T 3D SE SE SE TR TS U3 ZM ZW 
W: AE AG AL AM AT A' I AS 3A BE BG BR BY BZ CA CH CM CO CR CY CZ DE DK 
DM DZ EC EF ES FI GR 3D GE GH GH HR HU ID IE IN IS SF KE KG K? ^ 
EE EC IP' DP ES IT LU IV MA MD MG MK MN MW MX MZ NO NZ CM ?H FT ~~ 
RO RY SD SE SG S: SK SL TU TM TR TT TZ YA YG Y5 YZ UN YY ZA Z" ~X 
US 1C:^1 -»2710 AI 2:0E12:.5 MMCSOV .rn-nr,-^ 
ADD WO 2CA.>;;6^9 A2 WO 2302-US6376 ,0020220; US 2002192 ; i0 A I Frovisicna" S 
2 i J ..- 1 7 >:>45P 2C Ci:)220 / Provisional US 2 0 0 1 -2? 6-=^P 2'Y^fY42~ *"~ t ' - " ~ - 
2 ' ; 0 2 C 2 2 0 ' ~" ^ 

FRAI US 2C3L-2S6890P 20CI 042"; US 2^-' -2~ r 2 rr ^rz 2 ' • - - — _ - s; - 

20020221 " ~ ' 

"o :oino33-53 ; ooin: - : -. - 

ics AOKYU-: ; ; A6IP021-00; C12N005-00; ciin:ii-:: ; :e., i-e = 

AE WO 'l. 0 1 2 6 6 9 E 9 A UP AE : 21'! 21115 

:: ' ::V£17V ~ 1-entifyin:: Ml syr.pt: -5 : f muscular 
dys trophy V. 10 in 1 n d 1 v : d u a 1 su: rerir : r : n. 
scapuloperoneal muscular dystrophy SIMIU, 

— prises uet e st ino a trans :ritti:n :r t r ar.sl at i ;.r. rrnnr. :f an 
alpha 7 beta 1 mtegrin 

nana in a tissue s art la. 

0 ETA I EES OESSRIFTION - 1 der.t i : vir. ? Ml syrtv t.s : muscular 
dystrophy MI m individual suffering fr:r 
scapuloperoneal muscular dystrophy SI MI , 

::r.prises oetettm? a trans :rit t icn :r : r ar.sl at 1 : r. rr:du::t ;f an 



alpha 7 beta 1 integrin 

gene :r. a tissue sample. "I : ;:r.cr:ses: 

3 ^ai-oir.c a tissue sample :r:i s. :ru:v;i;u svmc* : 

or a dystrophy, where the sample is cbcair.ee ir:::. a tissue :wu 
in a r.cr.T.al individual tc express alpha 7 beta 
1 integrin; 

(b; detecting a t raus cripc i cr. cr translation crcduct cf a- 
alpha 7 beta 1 integrin 

gene in t.oe sample; and 

(c) determining a level cf the transcription or translation cr-du — 
of the alpha 7 beta 1 

integrin ::ero in the sample as compared witn a level in s tissue 

sample f r :m the same tissue of a normal individual. SPl'i is aiaqncsed when 

the tissue sample of :he individual exhibiting MD symptoms, comcrises a 

level :f a transcription or translation product cf the alpha 

7 beta 1 integrin gene in she tissue 

sample that is lower thin the level in a tissue sample from the same 
tissue cf a normal individual. 

INDEPENDENT CLAIMS are also included for: 

■;i) a reporter gene instruct (i; comprising a transcription 
regulatory sequence of a naman alpha " integrin gene and a 
reporter :cdinq sequence; 

1! a reccmbinant cast cell (II) comprising the reporter gene 
construrt; 

3) -sent: fying (Ml) a composition that increases expression of an 
alpha 7 integrin gene, comprises: 

a> >: reacting the recombinant host cell with a test composition to 
produce a contacted recombinant host cell; 

b. munitcrin.j reporter coding expression in the contacted 
recombinant host cell and monitoring expression of the reporter coding 
sequence of the reporter gene construct in a recombinant hast cell that 
has net been c-:nta:te::i with the test composition; and 

r::" determining if the test composition increases reporter codina 
sequence expression wnen the expression of the reporter coding sequence is 
greater in the contacted host cell than in the recombinant host cell that 
has not been contacted with the test composition, where a composition that 
increases the express! :n of an alpha 7 integrin gene is 

identified when the expression of the reporter cooling sequence is greater 
in the contacted host :ell than in the recombinant host cell that has not 
been contacted with the test composition; 

(41 alleviating (M4) symptoms of MD having: 
(a alpha 7 integrin levels that are lower in a oatient 
suffering from cr sasceptible to MD than in a normal individual, comprises 
administering tc the patient tne composition identified by(M3); or 

(b levels of alpha " integrin, dystrophin and. or 
utropnm that are lower in a patient suffering from or sus cert ibie tc VI 
tnan in a normal individual, comprises administering to the patient a 1V10 
construct comprising an alpha 7 integrin coding sequence 
operably linked to a transcription regulatory seoueY.ce that enables 
selective expression in muscle cells and a vector sequence. 
ACTIVITY - Inotropic. 
11c biological data go -.-en. 
XZ:HA:;iSX OF POOTIo:; - Ger.e therapy. 

"SZ - :x:-4: are useful for diagnosing, ameli : rat in :; and creatine 
muscular dystrophy symptoms scan as 
scapuloperoneal muscular dystrophy or lucneune 
muscular dystrophy, line nucleic acid probes, primers or 

immunological probes can e used far detect mo the reduci'n "f 'r -f 
expression of tne alpha 7 beta 1 
integrin in :rMi . 

iwg. : 
Zr ; e?: 
A5; 



haad : : 



cpi: e ; 4 - e : 5 ; 514-E.5; p:4-ei: ; e;4-f;.i: :e,- e'.4-e:~::e ; h::-c:~a ; 
e::-::5e5; pii-c: :E5; pn-c:fE_.; ei2-k:4a ; b::-k:-;e; ec:-k.;4E; 

E14-T: 5E; 514-5:3; C. 5-H: Z "TIc-HUE; i; ;-Hl454 

EPI: SC3-E14H1; S03-E14H4; SC5-E14Hc 
TECH CP OX: 200211Cc- 

TECHNOLOGY EOCC3 - 51 ITE CHNOLOGY - Preferred Method: Tne t rans 1 at i or. 

prcduct of an alpha7betal integrin gene in the tissue 

sample is detected by contacting the tissue sample using an 

alpha7betal integrin- spe si fic antibody that is 

detect aoly labeiea. A transcription product of an alpha7betal 

integrin gene is iete:tei in tne tissue sample using reverse 

transcriptase-polymerase chain reacti on :RT-?CR:. Tne primers usee in cue 

RT-?CR oomprise a seqiense of ,34; and [St). In ;M2;, where tne monitoring 

ami :leterminin :i steps are tarried out in high throughput assay format . In 

tne met.nc :i if (4;, where tne MO is Cuohenne muscular 

dystrophy. Tne vest or se guence is a virus vector sequence or a 

platmii segaente. Administering comprises ex vivo transformation of stem. 

sells or myoblasts isolated from tne patient to produoe transformed 

myoblasts ana subsequent administration of the transformed stem cell or 

transformed myoblasts to tne patient with the result that the transformed 

myoblasts differentiate to form musole cells that express alpha? 

integrin, where the symptoms of MI 1 is ameliorated. 

Preferred Cere Oonstruoo: The reporter coding seguence is seleoted from 
the group of a green f lucres oent protein, lucif erase, bet a-1 act amase , 
bet a-gala ot osioase, -or bet a-g 1 uoui -oni case , or an immunological tag 
ptrtion. The trans or i prion regulatory sequence comprises a sequence of 
1 e 7 C base pairs tally defined in tne specification. Tne reporter gene 
c<: nst ru ot further comprises a vect or sequence. 

Preferred Host CelL: Tne cell is preferably a cultured muscle cell. 
GAACAGCACCTTTCTG TAGG ( 2 4 ] 

AEEX * TETh: E Co 2 1 10 3 

ALKIKISTPAT ION - Administrat ion may be intravenous, intramuscular or by 
regional perfusi:n (all claimed). No dosage (details given. 

EXAMPLE - No suitable example given. 
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